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Dé hoan thanh luan &n nay, tdi xin chan thanh cam on:
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DPai hoc Y Ha Noi.

Ban Giam Péc, Khoa Kham Bénh, Khoa Co Xuong Khop - Bénh vién
Bach Mai.
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giup d& va nhitng tinh cam quy bau cua ngudi than va ban bé da danh cho t6i.

Ha Ngi, Ngay 22 /06/2022

Tran Thi Thu Huyén
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T6i 1a Tran Thi Thu Huyén, nghién ctu sinh khoa 34 Truong dai hoc Y

Ha Noi, chuyén nganh Noi Co Xuong Khdp, xin cam doan:
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Ha Noi, ngay 22 thang 06 nam 2022

Tran Thi Thu Huyén
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BMD Bone Mineral Density (mat do xuong)
BMI Body Mass Index (chi s6 khéi co thé)
CXD Cb xuong dui
CSTL Cot song that lung
DNA Deoxyribonucleic acid
DXA Hap thu tia X nang luong kép

(Dual energy X-ray Absorptiometry)
PTXD Pau trén xuong dui
FTO Lién quan khdi m& va béo phi

(Fat mass and Obesity Associated)
GDF11 Yéu t6 tang truong biét hoa 11
(Growth differentiation factor 11)

HDTL Hoat dong thé luc

LRP5 LDL Receptor Related Protein 5

MTHFR Methylen Tetrahydrofolat Reductase

OPPG Osteoporosis pseudogliom

pBMD Mat do xuong dinh (Peak bone mineral density)

PCR Phan tng chudi tring hop (Polymerase Chain Reaction)

PPARYy gamma thu thé kich hoat chat ting sinh peroxisome
(Peroxisome proliferator-activated receptor gamma)

RFLP-PCR Pa hinh chiéu dai doan cit gigi han
(Restriction Fragment Length Polymorphism)
RNA Ribonucleic acid
SNP Da hinh don nucleotid (Single nucleotide polymorphism)
WHO T6 chuc Y té Thé giéi (World Health Organization)
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PAT VAN PE

Loang xuong 1a mot bénh pho bién anh huong dén khoang 200 triéu
nguoi trén thé giéi dic trung boi giam mat d6 xuong (Bone Mineral Density -
BMD), t6n thuong vi cdu triic xuong, gia ting tinh d& gdy cua xuong’. Nim
2021, mot phan tich tong hop cia Nader Salari va cong su bao gom 70 nghién
ctiu trén 800.457 phu nir tudi tir 15 dén 105, ty 1¢ lodng xwong & phu nit trén
thé gigi 1a 23,1%, ty I¢ loang xwong & phu nit chau Au la 19,8%, chau My la
15,1%, chau A 1a 24,3%>. Ty I¢ lodng xuong cao kéo theo chi phi diéu trj loang
xuong va gdy xuong ting gay anh huong dang ké vé kinh té, xa hoi va ganh
nang 1am sang. O Hoa Ky, chi phi hang nam dé diéu tri gy xuong do lodng
xuong 1a 17 ty d6 la'. Phu nit sau méan kinh 14 ddi tugng c6 nguy co cao bi
lodng xwong. Tai Viét Nam, nghién ctu caa HO6 Pham Thuc Lan cho thay ti Ié
lodng xuong ¢o xuong dui (CXD) & phu nir sau man kinh thanh phé Ho Chi
Minh 1 28,6%°. Theo Nguyén Thi Thanh Huong ti 1¢ lodng xuong CXD va cot
song thit lung (CSTL) & phu nit mién Bac lan luot 12 23,1% va 49,5%".

Lodng xwong 1a mot bénh Iy chiu anh huong caa nhiéu yéu té trong do
yéu t6 gen dong vai tro quan trong. Nghién ctu trén cac cap sinh d6i va pha
hé cho thay 50-85% su bién d6i BMD 1a do gen qui dinh®. Bén nay c6 hon 20
nghién ctru toan hé gen (genome wide association studies)(GWAS) dugc cong
bd va GWAS I6n nhét cho dén nam 2019 1a cua Morris va cong sy da xac
dinh 518 locus anh huéng dén BMD®. Trong diéu kién Viét nam khi chua
thuc hién duoc nghién ciru toan hé gen, ching tdi chon 3 da hinh gen tng
vién dé nghién ctu la MTHFR rs1801133, LRP5 rs41494349 va FTO
rs1121980 vi trén thé gioi da co nhiéu nghién cau cho thdy méi lién quan
gitta 3 da hinh gen nay véi BMD va cac két qua nay duoc lap lai ¢ nhiéu
chung toc trén thé gigi. Nhiéu nghién ciu cho thay ngudi mang alen T cia da
hinh gen MTHFR rs1801133 c6 nguy co bi giam BMD nhu nghién ctu caa
tac gia Bo Abrahamsen trén phu nit sau mén kinh Pan Mach’, Xiumei Hong
trén phu nit sau man kinh Trung Quéc®, Masataka Shiraki trén phu nit sau
man kinh Nhat Ban®. Su c6 mat caa alen T 1am giam hoat dong caa enzym



MTHFR (Methylen Tetrahydrofolat Reductase) dan dén ting nong do
homocystein mau c6 nguy co lam giam BMD™. Mét diéu thd vi 12 mic du
khong can thiép duoc trén gen nay, song néu tac dong dé dat duoc sy binh
thuong cua ndng do homocystein méu, s& bao vé dugc BMD cua nhitng phu
nr man kinh mang gen nay.

Gen LRP5 (LDL Receptor Related Protein 5) lién quan dén con dudng
tin hiéu Wnt/ B-catenin anh huéng dén té bao tao xuong va BMD. Pa hinh
gen LRP5 rs41494349 (Q89R) rat hiém gap & ngudi da trang nhung lai twong
dbi hay gap ¢ nguoi chau A™. Nghién cau cua cac tac gia Tomohiko Urano,
Jung-Min Koh, Zhen- lin ZANG trén ngudi Nhat Ban, Han Qudc va Trung
Quéc déu cho két qua ngudi mang alen R cua da hinh gen Q89R c¢6 BMD
thip hon ngudi khong mang alen R™?*3.Gen FTO (Fat mass and Obesity
Associated) anh hudng dén truc yéu td ting truong biét héa 11 (growth
differentiation factor 11) va gamma thu thé kich hoat chit ting sinh
peroxisome (Peroxisome proliferator-activated receptor gamma) goi tat la
GDF11-FTO-PPARYy lién quan dén su biét hda dong té bao goc trung mé sang
té bao md va tc ché su hinh thanh xuwong, dan dén su mat can bang gitta khéi
luong xuong va chat béo™. Nghién ctu cua Bich Tran va cong sy (2013) trén
ngudi Uc cho két qua phu nit ¢6 kiéu gen dong hop tur lan TT cua SNP
rs1121980 c6 nguy co gay CXD cao hon 2,06 1an so v&i nhém phu nit ¢6 kiéu
gen dong hop tu troi cC®. O Viét Nam, chua ¢6 nghién ciru ndo tim hiéu méi
lién quan ctaa 3 da hinh gen trén vai mat do xuong ¢ phu nir sau mén kinh. Vi
vay, ching t6i tién hanh dé tai: “Nghién citu tinh da hinh cia mét sé gen &
phu nir loAng xwong sau man kinh” véi hai muc tiéu:

1. Xadc dinh tinh da hinh ctia gen MTHFR rs1801133, LRP5 rs41494349,
FTO rs1121980 ¢ phu nir loAng xwong sau man kinh

2. Tim hiéu méi lién quan giira tinh da hinh cia gen MTHFR rs1801133,
LRP5 rs41494349, FTO rs1121980 véi mat do xwong va mot so yéu to
nguy co lodng xwong ¢ phu nir sau man kinh.



CHUONG 1
TONG QUAN TAI LIEU

1.1. Tong quan loing xwong va loing xwong & phu nir sau mén kinh
1.1.1. Dinh nghia loang xwong

Dinh nghia cua To chic Y té Thé gigi (WHO) nam 1994: lodng xuong la
mot bénh 1y cua xuong, duoc dic trung bai su giam khéi luong xuong kém
theo hu tn cau tric cua xwong, dan dén tang tinh dé gdy cua xuong, tuc 1a co
nguy co gy xuong. Do vay, can do mat 4o xuong dé danh gia nguy co gy
xuong™®. Dinh nghia nay di duoc WHO sira d6i nam 2001, lodng xuong duoc
dic trung boi sy thay d6i sac manh cua xwong. Strc manh nay dugc dic trung
boi mat do xuwong va chét luong xwong. Chét luong xuong dugc danh gia boi
cac thdng sd: cau tric cua xuong, chu chuyén xwong, d6 khoang hoa, ton
thuong tich lily, tinh chét cia cic chat co ban cia xwong. Trong cac thong sb

nay, chu chuyén xuong déng mét vai trd quan trong™.

s

Normal bone

Osteoporotic bone ‘ d

Hinh 1.1: M6 xwong binh thuwong va mo xwong bi lodng xwong

(Nguon http:www.mayoclinic.org/diseases-conditions/osteoporosis/symptoms)



1.1.2 Chén dodn lodng xwong

Hién nay, phuong phap tot nhat dé chan doan lodng xuong 1a do mat do
khoang xuong bang phuong phap hép thy tia X ning luong kép (DXA). Mat
d6 xuong 13 lugng chat khoang cua xwong dugc chia cho dién tich ving dugc
khao sat, tinh bang gram/cm’. D& chan doan lodng xuong, BMD clia mot ca
nhan duoc so véi gia tri BMD trung binh ctia quan thé trong d6 tudi 20 - 40
(BMD dinh)"". Chi s6 T (Tscore) 1a sb do 1éch chuan (SD) ctia BMD hién tai
v6i BMD dinh. Mét nguoi dugc chan doan lodng xwong néu chi sé T
la -2,5 hodc thép hon, gidm mat d§ xuong néu chi sé T tir -2,5 dén -1,0, mat
d6 xuwong binh thudng néu chi s6 T 14 -1,0 trd 1én. BMD thép 1a yéu té nguy
co quan trong nhit ciia gy xwong. Giam 1 SD s& lam ting nguy co giy
xuong khoang 2-3 1an™®. Do @6, diéu can thiét 1a phai c6 duoc sb liéu BMD va
chi s6 T chinh xac.

T6 chirc Y té Thé gidi khuyén cdo c6 xuong dui 13 viing giai phiu quan
trong nhat dé chan doan lodng xuong. Tuy nhién, hudng dan cata Hiép hoi
quéc té vé do mat do xuong 1am sang (ISCD) va Hoi lodng xwong Hoa Ky
(NOF) khuyén cdo ring chan doan lodng xuong nén dya trén ba vi tri 1a ¢
xuong dui, dau trén xuong dui va cot song that lung. Phép do tai cac vi tri
khac nhau nay c6 thé dua ra cac két qua khac nhau.

Hiép hoi quéc té vé do mat 46 xwong 1am sang khuyén céo rang nén sir
dung mot nhém tham chiéu nit tré tudi dé tinh chi s§ T cho ca nam va nit*®.
Tuy nhién, Hoi loang xuong Hoa Ky cho rang nén sir dung gia tri nhém tham
chiéu tré ciing gi6i dé chan doan lodng xuong. Phu nir ¢c6 mirc BMD thap hon
nam gidi va BMD bj anh huéng béi cac yéu té di truyén va méi trudong®. Do
d6, diéu quan trong 1a phai ¢ cac gia tri tham chiéu cu thé vé dan toc va gidi

tinh dé c¢6 dugc chan doan chinh xac.



Bing 1.1: Gid tri mét @6 xwong dinh (pBMD) (g/cm?) va tuéi dat dinh

¢ nguwoi Vigt Nam*

PEMD pBMD pBMD Tudi dat
Vi tri (v6i Lunar) (voi Hologic) pBMD
Nir
Cb xuong dui 0,94 (0,11) 0,80(0,10) 25
Dau trén xuong dui 1,02 (0,12) 0,86(0,10) 32
Cot song that lung 1,16 (0,13) 0,98(0,11) 30
Nam
C6 xuong dui - 0,85(0,11) 25
Pau trén xuong dui - 0,91(0,12) 30
Cot song that lung - 0,97(0,11) 32

Theo s6 liéu nghién ciru caa Nguyén Thi Thanh Huong va cng Sy nim
2012 (bang 1) cho thay gia tri mat do xwong dinh & phu nir Viét nam thap hon
nam gi¢i Viét Nam, gia tri mat do xuong dinh do trén may Hologic thap hon
may Lunar
Bang 1.2: So sanh mdt do xwong (glcmz) cua nguwoi Viét voi cac nwoc Chau

A khdc va ngwoi da tring®

pBMD & c6 xwong dui (X £ SD)(do trén may Hologic)

Dan s0 Phu ni Dan ong

Nguoi Viét & mién Bic 0,80 +0,10 0,85 +0,11

Nguoi Viét & thanh phd H6 Chi Minh 0,80 +0,11 0,85 +0,13

Ngudi Nhat 0,83 +0,12 i

Ngudi Trung Qudc 081+0,12 | 094 +0,15

Nguoi My da tring 0,86 +0,12 0,93 +£0,14




S6 liéu nghién ctu caa Nguyén Thi Thanh Huong va céng sy nim 2012
(bang 2) cho thay gia tri mat do xuong dinh tai co xuwong dui do bang may
Hologic & Viét Nam 1a twong duong gitta mién Nam va mién Béc. Tuy nhién,
gia tri nay thap hon nguoi Trung Quéc va ngudi My da trang.

Trong dé tai ndy, chung t6i tinh chi s6 T tai 3 vi tri c6 xuong dui, dau trén
xuong dui, cot séng that lung. Chiing t6i 1ay gia tri tham chiéu pBMD ciia phu
nir mién Béc Viét Nam trong d6 tudi 20 — 40, gia tri BMD do bang may Hologic.
Piéu nay dam bao chi s6 T cua ching tdi duoc tinh chinh xé4c vi gia tri BMD cua
di tuong nghién ctru duge so véi pBMD ciia ngudi cung ching toc, cung gidi
va dugc str dung cung loai may do mat d xuwong la may Hologic.

1.1.3. Sinh Iy hoc qud trinh phdt trién xwong

Trong qué trinh phat trién cia xuong trai qua hai qua trinh mo hinh
(modelling) va tai md hinh (remodelling)®®. M6 hinh hay con goi 1a chu
chuyén xuong ltic nho, tai mé hinh con goi 1a chu chuyén xuwong khi truong
thanh. Hai qua trinh nay xay ra véi nhitng co ché khac nhau dé biét hoa céac
nhom té bao xuwong gitp dat duoc sy tao thanh xuwong va hodc lam mdi
xuong. Trong giai doan md hinh, qua trinh hily xwong dién ra mot cach doc
lap véi qua trinh tao xuong. M6 hinh xwong dién ra trén bé mat xwong anh
huéng dén kich thudc va hinh dang cua xwong. Trong giai doan mé hinh,
mat d6 xuong gia taing dén muc t6i da. Qua trinh mo hinh dung lai ¢ d6 tudi
18 - 20, trudc khi trudng thanh. Khac véi giai doan mo hinh, trong giai doan
tai mo hinh qua trinh hily xwong va tao xuong dién ra song song. Qu4 trinh
tai mo hinh anh hudng dén mat do, do khoang héa va vi cdu tric cua md
xuong. QUa trinh tdi md hinh dién ra lién tuc (sudt doi), 25% lugng xuong
x6p va 5% luong xuong dic co thé dugc thay ddi trong vong mot nam?.
Qué trinh tai mo hinh xuong (hinh 1.2) xay ra theo trinh tu: khoi dong

(activation), phan huy (resorption), tam ngung (reversal), tao xuong



(formation) va két thiic (termination). Budc khoi dong tuy thudc vao cac té
bao tao xuong hodc 12 trén bé mit cuia xwong hodc 1a trong tiy xuong, giri tin
hiéu dén cac té bao gbc tao mau (HSCs) dé hinh thanh té bao hiy xuong.
Budc phan hiy c6 thé xay ra phia dudi cac 16p té bao lién két. Sau mot bude
tam ngung ngan ngii, cac té bao tao xuong dugc biét hoa tir té bao gde trung
mo6 (MSCs) bat dau tao ra nhiing 16p xwong mdi. Mot s6 cac té bao tao xuong
con lai trong xuong duoc chuyén hoa thanh té bao xuong, cac té bao nay lién
két véi nhau va voi cac té bao tao xuwong khac. Khi giai doan tao xuong trén
hoan tat, xwong c6 khoang thoi gian bat dong (quiescence). Giai doan phan

huy kéo dai vai tuan, nhung giai doan tao xuong thi can dén vai thang dé hoan
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C4c té bao tham gia trong qua trinh tai md hinh xwong;

- Té bao huy xuwong (Osteoclast): xuat phat tir té bao tao mau, 1a té bao
duy nhét trong co thé c6 kha niang phan hay ca chét can ban canxi vd co va
collagen hitu co®.

- Té bao tao xuwong (Osteoblast): xuat phat tir té bao gdc trung md, tac
dong dén su thay doi cau tric cia xuong.

- Té bao xuong (Osteocyte): xuat phat tir t& bao goc trung m, su xuét hién
cta nd lién quan dén ca hoat dong cua té bao huy xuong va té bao tao xuong.

- Té bao lién két: thuong c6 hinh dang phang va nam trén mat xuong?.
1.1.4. Dinh nghia man kinh

Man kinh 1a hién tugng sinh 1y binh thuong ctia ngudi phu nir xay ra khi
noéng do estrogen giam, 1a tinh trang hét han kinh nguyét vinh vién do su suy
giam sinh 1y, tu nhién va khéng hdi phuc cua hoat dong budng tring.

Hién tuong man kinh 1 tinh trang v6 kinh ¢ nguoi phy nir trong it nhat
12 thang lién tuc® Man kinh binh thuong xay ra & lta tudi 45-55. Goi 1a man
kinh sém néu man kinh xay ra ldc 40-45 tudi, goi 1a man kinh rat sém néu xay
ra trugc tudi 40%.

1.1.5. Anh hwéng ciia man kinh dén loing xwong

Anh huéng cua man kinh d&n lodng xuwong thong qua anh hudng cua
hormon sinh duc. Hormon sinh duc (bao gém estrogen va testosteron) dong vai
trd quan trong trong qué trinh tao xwong & ca nam va nir**,

Estrogen tac dong dén qua trinh chuyén hoa xwong théng qua nhiéu co
ché anh huong té bao tao xuong, té bao huy xuong, té bao xwong va céc té
bao khac dé duy tri mat do khoang cua xuong®. Tac dong cua estrogen dén
xuong 12 qua thu thé estrogen (estrogen receptor, ER)?*?”. Thir nhat, estrogen
c6 tac dung e ché cac cytokin nhu interleukin-1, interleukin-6, interleukin-7

va TNF-alpha trong té bao tao xuong. Su Gc ché cac cytokin nay cd tac dung



thuc day lam ting khéi lwong xwong. Thtr 2, estrogen gy ra qué trinh chét
theo chuong trinh cua té bao huy xuong. Estrogen thong qua hoat hda thy thé
estrogen alpha (ERa) gdy ra su phién ma cua yéu té Fas Ligand (FasL) trong
té bao xuong. FasL dugc tach khoi bé mat té bao va FasL hoa tan gy ra qua
trinh chét theo chuong trinh cua té bao huy xwong®. Co ché thir 3 cua su uc
ché huy cét bao qua trung gian estrogen lién quan dén viéc diéu chinh ty I¢
RANKL/OPG (Receptor activation of nuclear factor kappa B ligand/
Osteoprotegerin). C4c nghién ctru trén invitro va invivo da chi ra estrogen uc
ché RANKL va tang san xuat OPG tir té bao tao xuwong.

Testosterone kich thich su ting trudng cia co, tac dong tich cuc dén qué
trinh tao xuong. Testosterone con san sinh ra estrogen trong qua trinh tac
dong dén co va xuong. Hién nay, cac chuyén gia déu dong y rang testosterone
chang nhimg dong vai tro quan trong trong suc khoe xuong & nam gigi ma
con & nir giéi*'. Nam 2004, Vanderschueren va cong su da tién hanh nghién
ctru trén chudt duoc didu tri bang dihydrotestosteron (1a mot loai testosteron
khong c6 kha nang chuyén thanh estrogen thdng qua qué trinh aromatization)
da cho két qua lam ting tao xwong. Nhu vay, két qua nghién ctru nay da cang
cb cho tac dung tryc tiép cua testosteron 1én xwong™.

Nghién ctu ctia Nguyén Thi Thanh Huong va cong sy nim 2014 cho
thay su thay d6i cua nong do estrogen va testosteron huyét thanh toan phan
cua nam, nit ngudi Viét tudi tir 13-83. O phu nit, ndng d6 estrogen twong doi
hang dinh trudc tudi 40, sau d6 giam rd rét trong giai doan man kinh tir 40-60
tudi, sau tudi 60 thi dat gia tri hang dinh thap. Trong khi néng do testosteron
toan phan giam dan theo tudi, xung quanh tudi 50 nong do6 testosteron chi
bang Y so vai tudi 20. Bong thoi nghién ctru nay ciing cho thay hai hormon

sinh duc nay déu c6 lién quan véi BMD & ca nam va nit gioi*.
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Trong giai doan man kinh ndng d6 hormon estrogen va testosteron giam
dan dén sy mat can bang cua qua trinh tai md hinh do viéc kéo dai giai doan
hily xuong V6i su gia ting tudi tho caa cac hay cbt bao va rdt ngan giai doan
tao xuwong bang cach thuc day qua trinh chét theo chuong trinh ctia té bao tao
xuong®. Nhitng thay d6i nay dan dén cac té bao tao xuwong khong con du kha
ning dé lap day cac chd tréng do té bao hiy xuong tao ra. Hon nira, kéo dai
tudi tho té bao hiy xwong lam ting chiéu sdu sy huy xwong va dan dén viéc
loai bo cdu tric mang ludi bén trong xuwong xdp®. Bong thoi, sy tham nhap
sau hon cua huy cét bao & bé mat noi ¢t dan dén sy hao hut va 1am mong vo
xuong®. Qua trinh huy xwong ting 90% sau mén kinh trong khi d6 qua trinh
tao xuong chi khoang 45%, danh gia dua trén cac marker ctia qué trinh tao
xuong>. Tinh trung binh, phu nit mat khoang 50% xwong xdp va 35% xuong
dic trong quing doi. Nhung chua ai biét bao nhiéu phan trim cta sy mat
xuong nay 1a do thiéu hay suy giam hormon sinh duc va bao nhiéu Ia do cac
yéu td lién quan dén su 180 hoa hay cac yéu té moi truong. Tuy nhién cé
udce tinh cho rang khoang 25% xuong xop va 15% xuong dac bi mat 1a do
suy giam hoic thiéu hormon sinh duc. Ngay thoi diém hay sau thoi ki mén
kinh, estrogen bi suy giam va hé qua la mat d¢ xuong ciing suy giam nhanh
chéng nhét 1a trong 5 nam dau sau man kinh?. Thém vao d6 1a qua trinh
gia hoa nén chirc nang cua té bao tao xuong giam, sy hap thu canxi tai ruot
va tong hop vitamin D kém di lam anh huong xau dén mat do xwong. Man
kinh 1a nguyén nhan quan trong nhat gy lodng xwong. Tuy nhién khong
phai ngudi phu nit N0 & tudéi man kinh ciing bi lodng xwong ma chi c6
khoang 30% sb ngudi bi lodng xuwong va & do tudi ngoai 75 thi ti 1¢ nay
chiém t6i 40 - 60%™.
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1.1.6. Dich té hoc lodng xwong & phu nir sau mén kinh

Theo thong ké cia WHO dén nam 2050 trén thé gigi c6 21% dan so bi
lodng xwong, trong s6 d6 51% & cac nuéc Chau A¥®3"* Hau hét cac truong
hop loang xuong Xay ra ¢ phu nit sau man kinh, ti 1é nay tang 1én theo tudi.
Tai M§ nam 2009 c6 13 - 18% phu nit da trang trén 50 tudi bi lodng xuwong &
vi tri co xwong dui, 37 - 50% bi giam mat d6 xuong. Ti 1¢ lodng xwong &
nhém phu nit 50 - 59 tudi 13 14% va ting 1én 52% & nhém phu nir trén 80
tu6i*®. Tai Théi Lan, ti 1¢ lodng xuong dya trén két qua do mat do xwong bang
phuong phap DXA 12 13,6% & vi tri ¢6 xwong dui, 19,6% & vi tri cot sdng that
lung va ti 1& lodng xuong cling tang theo tudi, tudi cang cao thi ty 1¢ lodng
xuong cang ting, phu nit dudi 45 tudi ti 1¢ lodng xwong 1a 2%, phu nit trén 75
tuoi ti 1¢ loang xuong 1a 60%, ti 1¢ lodng xuong cua phu nit sau man kinh xap
xi 30%*.Tai Viét Nam, nghién ctru cla cac tac gia ¢ hai mién Bic, Nam da
cho théy ti 1& lodng xuong & ca nam va nit cao tuong duong véi nguoi da
trang va cao hon han mot s6 nudc & Pong A. Theo s6 liéu cua Nguyén Thi
Thanh Huong tai Ha No6i (nam 2009) nghién ciru trén 328 phu nit tudi tir
13-80 bang may DXA cho thdy ti 1¢ lodng xuwong tai CXP 1

a 23,1%, tai CSTL 1a 49,5%". Nghién ctru ctia tac gia H6 Pham Thuc
Lan tai thanh phé H6 Chi Minh ndm 2011 trén 870 phu nit tudi tir 18-89
cho thiy ti 18 lodng xuong cua phy nit tudi tir 50 tré 1én tai CXD 13 28,6%°.
Nghién clru cua tac gia Marquez va cdng su nam 2009 & phu nir man kinh
ngudi My gbc Viét ciing cho thay ti 18 lodng xwong 1a 37%"°. Nhu vay,
chiing ta c6 thé thay rang lodng xuong thuc su 1a mot van dé nghiém trong
tai Viét Nam. Lodng xuong thuong tién trién &m tham, khong cé triéu
chting va phan I16n chi chan doan sau khi c6 biéu hién gy xuong trén 1am
sang. Do vay, viéc xac dinh sém cac yéu td nguy co lodng xuong dé du

phong 1a v cling can thiét.
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1.1.7. Mét s6 yéu to lien quan dén mit dp xwong va loang xwong ¢ phu niy
sau man kinh

- Tudi:

Ty 1é loang xuong ting theo tudi do & ngudi gia ¢ sy mat can bang giira
qué trinh tao xuong va huy xuong. Chirc ning ciia tao ¢t bao bi suy giam 1am
cho qué trinh hily xuwong nhanh hon tao xuong 1a mot nguyén nhan dan t6i tinh
trang mat xwong & ngudi gid. Bén canh d6, giam hép thu calci & rudt va giam
tai hap thu calci & dng than cling 1a nguyén nhan giy giam BMD. Hon nita,
ngudi gia thuong an it hon, hoat dong thé lyc it hon, it tiép xic v6i anh ning
mit troi hon*.Tat ca 1y do trén din dén BMD giam theo tudi va ty 1& giy
xuong ting theo tudi. Mot nghién ctru ciia Kruger va cong sy nam 2016 vé
loang xuong & 7 quéc gia chau A (Singapor, DPai loan, Thai lan, Viét nam,
Malaysia, Indonesia, Philippine) d chting minh chi s6 Tscore giam dang ké
theo tudi, hon 50% phu nit trén 55 tudi bi giam mat d6 xuong va loing xuong,
dén nam 70 tudi hon mot nira bi bénh lodng xwong™®.

- Yéu 16 chiéu cao, can ngng, chi sé BMI:

Céc chi s6 nhan tric nhu chiéu cao, can nang, BMI ciing 13 nhing yéu t6
gay anh huong tGi BMD. Nhiéu nghién ctu di chi ra rang c6 su lién quan
giita chi s6 BMI véi BMD®, BMI thép 1a yéu t6 nguy co giam BMD*, nguoi
nhe can c6 BMI thap nguy co loing xwong cao hon, nhiing nguoi c6 chiéu
cao thap ciing c6 nguy co lodng xuong cao hon so voi ngudi khac. Nghién
ctru cua tac gia Yuzhang Tao va cong su trén 204 phu nit sau man kinh Trung
Quéc cho thay nhém phu nit khong loang xuong ¢ chi 6 BMI cao hon nhom
phu nit lodng xwong (p<0,05)*.

- Tugi man kinh va theéi gian man kinh:

Phu nit man kinh sém c6 nguy co loang xuong cao hon nhom chua méan

kinh do thiéu hut hormon estrogen. Téc do mat xwong ¢ phu nit sau man kinh
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cao hon & nam gidi cung tudi, toc d6 nay 12 0,5 - 1,5%/ nam, tham chi 1&n toi
7 - 10%/nam, trong khi ctia nam gigi 1a 0,4%/nam. Téc d6 mat xuong nhanh
bat dau tir 2 - 3 nam trudc man kinh va kéo dai cc nam sau d6 do nong do
hormon estrogen giam, 1am anh huéng toi chu chuyén xwong dan téi ting toc
d6 mét xuong va tang ti 1& lodng xwong’®"’. Nghién ctu cia Duong Thanh
Binh nam 2018 tai Bénh vién Hitu nghi Viét nam — Cu ba Bong Héi cho thay
s6 nam sau méan kinh cang dai thi BMD cang giam®.

- Yéu té sinh dé:

Nhiéu nghién ctru cho thiy phu nit khong sinh dé 13 yéu td nguy co
loang xuong vi khi ¢6 thai lam tang anh hudng va hoat dong cua hormon
gi61 tinh. Bén canh d6, nhiitng phu nir khong cho con bu ¢6 nguy co loang
xuong cao hon nhitng phu nit cho con bu vi su tiét sita co tac dung kich
thich chuyén hoa xuong.

Nhiing phu nit sinh nhidu con ¢ nguy co bi lodng xuong cao hon*"*, do
khong bo sung day du calci, vitamin D khi mang thai va cho con bi. Mot gia
thuyét dugc dat ra 1a khi sinh nhiéu con s& anh hudng dén chuyén hoa calci
ctia Ngudi me Vi €6 thai anh hudong dén thing bang ndi mdi hé thong xwong
clia ngudi me, calci tir me s& hap thu vao hé théng xuong cia thai nhi. Boi
vay, néu ngudi phu nit sinh nhiéu 1an ma khong dugc bd sung day du calci va
vitamin D cho co thé thi s& c6 nguy co lodng xuong cao hon. Nghién ctru cua
Nguyén Vin Lanh va cong su trén phy nit d3 man kinh dén kham tai Bénh
vién Pa khoa Hau Giang cho két qua sd 1an sinh con c6 tuong quan nghich
voi mat d6 xuong (r = -0,52, p < 0,001)%.

- Yéu té dinh dwong:

Dinh dudng anh hudng rat 16n dén sirc khoe cta bo xuwong. Xuong duoc
ciu tao bdi protein va cac chit khoang trong d6 chu yéu 13 calci va phospho.

Canxi va vitamin D 12 yéu tb cau thanh can thiét dé phat trién va duy tri su on
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dinh hé théng xwong khoé¢ manh®*2. Khi tinh trang thiéu vitamin D va can
bang canxi am kéo dai dan tgi tang toc d6 huy xuong, ting nguy co lodng
xuong va gay XIIO’ngSS.

Nhiéu nghién ciru dd cho thdy méi lién quan giita mic do thu nhan
protein va khdi lugng xuwong. Theo Rizzoli va cs (2001) thiéu protein 1am co
yéu di khong du sirc chong d& khi gip nguy co té ngi, cac co khong du dém
cho xuwong va khéng du stc cing dé giap xuong chiu lyc & nhitng noi bi
lodng. Nhitng anh huong cta sy thiéu hut protein nay c6 thé gian tiép qua hé
théng kich thich ting truong.

Mot sb thuc phém c6 chtra ham lugng canxi cao nhu: sira, hai san, pho
mat, stra chua, tring, dau tuong, rau xanh...

- Yéu té 16i séng:

+ Mot sb thoi quen cb nguy co lam giam mat do xuong: thoi quen hut
thudc 14, lam dung ruou, uéng ca phé. Lam dung rugu lam giam hép thu calci
& rudt dong thoi cac chat doc sinh ra khi chuyén hoa ngin can hoat dong cta
tao cbt bao

+ Thoi gian tiép xtc v6i anh ning mit trdi: quyét dinh viéc kich thich
da tong hop vitamin D, mdt trong nhimg yéu t6 anh huong dén hap thy canxi
ctia co thé.

+ Hoat dong thé luc giup ting khdi lugng xwong & tudi thiéu nién dé dat
dén mat do xuong dinh khi truong thanh va gitp giam nguy co mit chit
khoang trong xuong lam giam mat d6 xuong dan dén lodng xuwong va giy
xuong & ngudi cao tudi>. Hon nita vin dong con gitp ting stc manh cua co
va giam nguy co té ngd. Nghién ctru phan tich téng hop ctia Melanie Kistler-
Fischbacher va cong su cho thay tap thé duc cudng do vira phai lam ting

BMD tai dau trén xuwong dui™.
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- Yéu té bénh ly:

+ Bénh 1y vé ndi tiét: dai thao dudng; cuong giap, cudng cin giap, suy
giap, suy giam tuyén sinh duc ¢ ca nam va nit, man kinh sém, cit budng tring
hodc cat tinh hoan hai bén.

+ Bét dong lau sau chan thuong.

+ Sau ct da day rudt, bénh viém da day rudt, Crohn's, viém loét dai trang.

+ R&i loan tiéu hoé kéo dai.

+ Suy than, xo gan.

+ Viém khép mén tinh: viém khép dang thap, viém cot song dinh khép,
bénh 1y co.

- Cac yéu té khac: sir dung thude glucocorticoid, cac hod chat chéng ung
thu, thude chéng dong, thube dong kinh, thube trung hoa acid da day ...

1.2. Gen va loing xwong

- Ngoai cac yéu to anh huong téi lodng xuong da duoc biét dén tir lau
nhu: tudi, tinh trang hormon, cac yéu t vé 16i song (thoi quen in udng, tap
luyén) va yéu to gia dinh. Gan day su phat trién caa cong nghé gen vai kha
ning phan tich va xac dinh cac dang da hinh kiéu gen c6 anh huéng tgi bénh
lodng xuwong va gdy xuong da mé ra mot ki nguyén méi trong nghién ciru vé
xuong noi riéng va y hoc ndi chung. Cac nghién ciru trén cac cdp song sinh
cung tring cho thay yéu t6 di truyén dong vai tro quan trong véi bénh lodng
xuong, quyét dinh 50-85% mat do xuong™.

- Xuong khéng chi nang d& co thé va bao vé cac co quan ndi tang ma
con ¢6 chirc nang trao d6i chat dic biét 1a duy tri sy can bang chat khoang
trong co thé. M6 xuwong ludn & trang thai can bang gilta qua trinh hily xuong
va tao xuong. Khi qua trinh hily xuong vugt qua qué trinh tao xuong, qua
trinh mat xuong s& xay ra din dén giam mat d6 xuong va lodng xuong. Co

ché bénh sinh dé cap dén tat ca cac con dudng diéu hoa di truyén anh hudng
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dén sy biéu hién gen ma khong 1am thay d6i trinh tr DNA bao gdm methyl
hda DNA, sira doi histone, tai cau trac nhiém sic thé va RNA khong ma hoa
doéng vai tro quan trong trong nhiéu bénh bao gdm ca bénh loing xuong.
Nghién ctru sdu vé cic co ché bénh sinh nay s& gitp hiéu 16 hon vé co ché
bénh sinh ciia qué trinh chuyén héa xuong bat thudng va lodng xuong®’.

- C4c gen c6 thé anh huong dén mat do xuong duoc nghién cau trén thé
gioi 1a cac gen lién quan dén hé thdng tin hiéu RANKL/RANK/OPG, thu thé
LRP5/LRP6 (nhiing thu thé kiém soat lipid), con dwong tin hiéu Wnt (Wnt
signalling pathway), gen lién quan téi thu thé estrogen (ER1, ER2), gen lién
quan t&i thu thé vitamin D (VDR), gen lién quan téi mang ludi collagen
(COL1A1, COL1A2). Céc nghién ctu di truyén lién quan dén loing xuong
bat dau vao khoang nhimg nam 1990. Ban dau la nhitng nghién ctru don gen
nhu khiém khuyét gen COL1AL va COL1A2 gay bénh xuong dé& giy, dot
bién gen LRP5 gay hoi chung OPPG (osteoporosis pseudoglioma)®. Hai
nghién ciu toan hé gen duoc cong bd dau tién nam 2008 d3 xac dinh dugc 5
locus anh hudong dén mat do xuong. Pén nay c6 hon 20 GWAS duoc cong bd
va GWAS 1én nhat cho dén nam 2018 1a cia Morris va cong sy da xac dinh
518 locus anh huong dén BMD®,

- Trong dé tai ndy chdng tdi chon 3 da hinh gen MTHFR rs1801133,
LRP5 rs41494349 va FTO rs1121980 vi trén thé gidi da c6 nhiéu nghién ctu
cho thdy mdi lién quan gitta 3 da hinh kiéu gen nay véi mat do xuong va cac
két qua nay duoc lap lai & nhiéu chung toc chau Au, chau A, chau Uc. Hoat
dong cia gen MTHFR lién quan dén nong do homocystein mau anh huéng
dén chuyén hoa cua xuong. Gen LRP5 lién quan dén con duong tin hiéu Wnt/
B-catenin c6 anh hudng dén té bao tao xwong va quy dinh khéi lugng xuong..
Gen FTO di dugc chitng minh qua nhiéu nghién ctu ¢ mai lién quan manh

vai bénh dai thao duong va béo phi nén c6 kha nang anh hudng tdi bénh
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lodng xuong. Gen FTO anh huéng dén truc GDF11-FTO-PPARy lién quan
dén sy biét hoa dong té bao goc trung md sang té bao md va e ché sy hinh
thanh xuong.
1.2.1. Tong quan vé gen MTHFR va SNP rs1801133
MTHFR Ia mot gen qui dinh protein enzym. C6 nhiéu bénh lién quan

dén gen MTHFR nhu: lodng xuong, bénh tim mach, di tat ong than kinh, bénh
tdm than, ung thu dai trang, ung thu mau, ung thu tuyén giap, dai thao duong
typ 2, xay thai lién tiép. Hoat dong cua gen lién quan dén nong do
homocystein mau, dic biét 12 ndng do folat huyét thanh™.
1.2.1.1. Vi tri va cdu triic ciia gen MTHFR

Gen MTHFR nam trén nhanh ngin p ctiia nhiém sic thé sé 1 (1p36.3), bit
dau tir cap base 1944 tir dau p va két thiic ¢ cip base 27374. Tong cong cod
25431cap base. Gen MTHFR bao gom 11 exon va 1 lintrons.
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Hinh 1.3. Vi tri gen MTHFR trén NST 1
Nguoén: https://ghr.nlm.nih.gov/gene/MTHFR
1.2.1.2. Enzym MTHFR
Methylene tetrahydrofolate reductase (MTHFR) la mot trong nhiing

enzyme quan trong nhat trong chu trinh chuyén hoa folat (hinh 1.4). Trong chu
trinh chuyén héa folat enzym MTHEFR chuyén 5,10 methylenetetrahydrofoltate
(CH2THF) thanh 5-methyltetrahydorfolate (CH3THF), 5-MTHF duoc su
dung dé bién d6i homocysteine thanh methionin (Met) dudi su xuc tic cua
enzyme methionine synthase (MS) methionin dugc co thé str dung dé tong

hop ra protein va nhiéu hop chat quan trong®. Hoat dong binh thudong cia
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enzym MTHFR sé& duy tri tinh 6n dinh cta vong chuyén hoa folate va ngin
chian nguy co ting néng d6 Homocysteine trong mau. Sy giam hoat tinh
enzyme MTHFR do gen MTHFR C677T anh hudng toi qua trinh chuyén hoa
folat gay ting nong do homocystein mau va dan tdi nhiéu tinh trang bénh 1y

trong do c6 loang xuong.

Folic acid hioning! <
\ Methyl
THF SAM acceptor
DMG
5,10~
e Methylated
\ Betaine SAH acceptor
B2 5-Methyl
THF Homocysteine
CBS B6
MS Methionine synthase A 4
MTHFR Methylene tetrahydrofolate Cystathionine
reductase
CcBS Cystathionine-#-synthase
CL Cystathionine-ylyase CL B6
BHMT Betaine-homocysteine
methyltransferase V
DMG Dimethyiglycine Cysteine
B2 Riboflavin
THF Tetrahydrofolate
SAM S-adenosyl methionine
SAH S-adenosyl homocysteine
Sulfate

Hinh 1.4. Chu trinh chuyén héa folat
Nguon: Goyette P va cs (1995)*
1.2.1.3. Pa hinh gen MTHFR
- Hién nay khoang 50 diém da hinh trén gen MTHFR d3 duoc tim thay
trong d6 hai da hinh MTHFR hay gap d6 1a MTHFR rs1801133 (C677T) va
MTHFR A1298C, ca hai déu 1am giam hoat tinh ciia enzym MTHFR va dan

td1 tang nong d§ homocystein mau.
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- Nhiéu nghién ctru di chi ra da hinh gen MTHFR rs1801133 ¢6 tinh 4nh
huong 16n t61 hoat tinh enzyme MTHFR so véi cac da hinh khac cua gen
MTHFR®.

- Trong nghién ctru nay chiing tdi xem xét tdi da hinh kiéu gen MTHFR
rs1801133 (MTHFR C677T), nucleotid C bién dbi thanh T & vi tri s6 677 1am
bién d6i valin & vi tri 222 thanh alanin®.
1.2.1.4. SNP rs1801133 - C677T - Ala222Val

-Pa hinh gen MTHFR rs1801133 (MTHFR C677T) s€ lam giam hoat
tinh cua enzyme MTHFR. Nhirng ngudi mang gen MTHFR C677T & dang
ddng hop tar 1an (MTHFR 677TT) thi enzyme hoat dong it hon 70% so voi
binh thuong (MTHFR 677CC) con & dang di hop tod (MTHFR 677CT) thi
enzym hoat dong it hon 30 - 40% so véi binh thuong (MTHFR 677CC)"%,
Rat nhiéu nghién ctru da chi ra rang ngudi mang kiéu gen doéng hop tir TT cua
da hinh gen MTHFR rs1801133 c6 yéu td nguy co ctia nhiéu bénh 1y nhu
lodng xwong, tim mach, dot quy, ting huyét &p, tién san giat, ting nhan ap, réi
loan tam than, va mot s6 loai ung thu.
1.2.1.5. Co ché gdy loang xwong ciia gen MTHFR

Gen MTHFR C677T lam thay d6i hodc giam hoat dong cua enzyme
methylene tetrahydrofolate reductase, dan dén su ting ndng d6 homocystein
trong mau. Co ché ma ndng d6 homocystein ting trong méu c6 thé anh hudng
dén mat d6 xwong va bénh loang xwong c6 thé do nhiéu yéu td va cac yéu td
nay tuong tac vi nhau®. Homocysteine ting 1am ting hoat dong cua té bao
huy xuong, giam hoat déng cta té bao tao xuong va tac dong truc tiép dén

chat nén xuong® (hinh 1.5).



20

Giam sU’c manh cua xucng

ﬁ

BMD ‘ Chat luogng xucng

(cau trac $+ Collagen ‘)

Giam khoang héa Lién két ngang collagen

Pha v& vi cau tric [Chét luong thuc cua xuong]
Enzymatic crosslinking 1§

AGEs *
Hay xuong > Tao xwong

* Oxidative stress

* Tang homocystein mau

* Methylenetetrahydrofolate reductase genotype (C677T: TT type
* Thiéu: Vitamin B6, B12 va folate

Hinh 1.5. Anh hwong ciia gen MTHFR dén xwong
Nguon: Saito M, Marumo K (2018)%

- Céc nghién ciru trong dng nghiém cho thay mirc homocystein cao c6 thé
diéu chinh qua trinh tai mo hinh xwong bang cach thiic day hoat dong
cta t& bao huy xuong, gdy ra qua trinh chét theo chuong trinh & té bao
mo dém, té bao xuong, té bao tao xuong va uc ché biét hoa nguyén bao
nudi. Homocystein gay ra qua trinh chét theo chwong trinh théng qua
hoat dong cua cac loai oxy phan ung va NF-kappa B (nuclear factor
kappaB). Cac loai oxy phan g ndi bao kich thich hoat dong té bao huy
xuwong, dong mot vai trd quan trong trong viéc ting huy xuong. Su mat
can bang giita qué trinh tao xuong va hily xwong nay cé thé gy ra BMD
thip nhiing ngudi ting homocystein méau®’.

- Roman Thaler va cong sy (2011) chimg minh rang homocystein kich
thich tong hop interleukin 6 (IL-6), c6 thé diéu chinh su phat trién va biét
hoa ciia té bao huly xuwong dan dén ting tiéu xuong, diéu nay giai thich chu

chuyén xuong cao & mot sé bénh nhan c6 ndong d6 homocystein huyét
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thanh cao. Hon nita, homocystein @c ché hoat dong cta enzym tao lién
két ngang collagen lysyl oxidase (Lox) (nguyén nhan la do uc ché
mRNA tuong tng véi enzym), nd lam giam biéu hién enzym Lox thdng
qua IL-6, JAK2, Flil(yéu t6 phién ma Friend leukemia integration 1) dan
dén giam chét luong chit nén xuong®.

- Cac nhém thiol trong homocystein trai qua qua trinh ty dong oxy hoda do
d6 giy ra stress oxy hoa va tao ra cac loai oxy phan tng (ROS). Ung
xuat oxy hoa sau d6 giy ra su tong hop cac metalloproteinase nén. Ho
metalloproteinase nén bao gébm 3 phan nhoém chinh collagenase k&,
gelatinase, stromelysins tham gia vao qua trinh thoai hoa chat nén ngoai
bao va tai tao xwong. Ca 2 loai collagenase va gelatinase anh huong dén
collagen cua xwong bai nguyén bao xuong®.

- Mot trong nhitng co ché dugc dé xuit ma homocystein anh huong dén
xuong tiép theo 1a homocystein méau ting sé lam giam luu lwong méau
trong xuong. Nghién ciru ciia Thomas Vacek va cong su nam 2012 thay
rang luu luong mau dén xwong chay bi giam & nhiing con chudt c6 nong
d6 homocystein mau cao. Luu luong mau dén xuong rat quan trong vi
xuong 12 mo séng bao gém cac té bao can chat dinh dudng dé duy tri va
phat trién. Giam lvu luong mau dén xuong c6 thé 13 mot nguyén nhan
dan téi loang xuong®.

1.2.1.6. Cdc nghién civu vé MTHFR rs1801133 tiwong quan véi mdt do xirong

- Bo Abrahamsen va cong su (2003) nghién ctu trén 1748 phu nit Pan
Mach man kinh chi ra nguoi mang kiéu gen TT cta da hinh gen MTHFR
rs1801133 bi gidm mat d§ xuong tai CSTL, CXD, DTXD so vi nguoi
mang kiéu gen CC va TT ¢ giai doan sém sau mén kinh. Sau 5 nam diéu
tri liéu phap hormon thay thé thi nguoi mang kiéu gen TT van bj giam

A AR e e aX A L7
mat do xuong tai vi tri dau trén xuong dui .
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Robert R. McLean va cong su (2004) nghién ctru 1632 ddi twong gom ca
nam va nit (Nghién ctru Framingham Offspring duoc tién hanh trén cu
dan thi tran Framingham, bang Massachusetts, M¥). Nhiing nguoi tham
gia duoc dinh lugng vé nong do folate trong huyét tuong va xac dinh
tinh da hinh MTHFR rs1801133. Két qua xac dinh c6 mdi lién quan giita
da hinh kiéu gen TT cia MTHFR rs1801133 va mat d§ xuong phu thudc
vao ndng d6 folat huyét thanh. Ngudi mang kiéu gen TT c6 mat do
xuong thap hon ngudi khong mang kiéu gen TT™.

Morten M. Villadsen va cong su (2004) nghién ciru trén 724 d6i tuong
gdm 388 bénh nhan lodng xuong va 336 ddi chimg da cho thiy kiéu gen
TT cia MTHFR rs1801133 lam ting nguy co giy xuong va la mot yéu td
du bao nguy co giam BMD tai cot song thit lung & phu nit Pan mach”™.
Xiumei Hong va cong su (2007) nghién ctru trén 1899 phu nit sau man
kinh Trung Qudc cho thdy ngudi mang alen T ctua da hinh MTHFR
rs1801133 c6 xu hudng loang xuong cao hon nguoi khong mang alen T
nhung sy khac biét khong co y nghia thong ké®.

Zhu va cong sy (2008) thyc hién mot nghién ctu thuan tap trén 1213 phu
nit Australia c6 tudi tir 70 dén 85 da tim thdy mdi lién hé giita ndng do
homocystein mau cao do da hinh gen MTHFR rs1801133 gay gidam mat
d6 xwong dui nhung khéng lam ting nguy co giy xuong'>.

Masataka Shiraki va cong su (2008) nghién ctru trén 502 phu nit sau man
kinh Nhat Ban cho thay ngudi mang kiéu gen TT co ty 1& mic bénh
lodng xuong va giy xuong cao hon ngudi khong mang kiéu gen TT®.
Agueda va cong su (2010) nghién ctru trén 944 phu nir sau man kinh Tay
Ban Nha cho thay da hinh gen MTHFR rs1801133 khong lién quan mot
cach c6 ¥ nghia théng ké v&i mat d6 xwong cd xuwong dui va cot sdng
that lung tuy nhién tic gia lai thay rang rang kiéu gen di hop tir 677TT
MTHFR gay ting nguy co giy xuong ddt sdng”.
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Wang va cong su (2011) phan tich 20 nghién ctru v61 3525 bénh nhan va
17909 ddi twong thudc nhom ching cho thiy su twong quan mirc d6 nhe
gitta MTHFR rs1801133 v&i mat d6 xuong CXD, CSTL, BPTXD va toan
b co thé & nguodi Pong A™,

Nam 2012, Aniel Jessica Leticia Brambila — Jabia va cong su nghién ctru
trén 71 bénh nhan viém khop dang thip Mexico cho két qua nhiing
ngudi co kiéu gen dong hop tir TT c6 BMD thap hon nhiing ngudi co
kiéu gen di hop tir CT va ca 2 nhom nay cé6 BMD thap hon nhiing nguoi
c6 kiéu gen dong hop tir CC™.

Nam 2013, Chutaporn Tongboonchoo va cdng sy nghién ctru trén 346
phu nit sau man kinh Thai Lan cho thiy nhitng nguoi c6 kiéu gen di hop
tir CT c6 nguy co giam mat do xuwong cao hon kiéu gen CC™.

Niam 2016, Hong — Zhuo Li va cong su phan tich tong hop 21 nghién
ctru trén 33045 ddi tugng cho thay da hinh gen MTHFR rs1801133 c6
lién quan véi BMD ¢6 xuong dui ¢ phu nit sau méan kinh, ¢ nguoi da
trang va & nam gii. Khi phan tich tong hop 22 nghién ciru trén 32271
dbi twong nhom tac gia ciing cho thiy co su lién quan giira da hinh gen
nay voi BMD cot song thét lung & phu nit sau man kinh’.

Nam 2020, Xiao-Chen va cong su da tong hop 7 nghién ctru bénh chimg
trén phu nit Trung Quéc, Mexico va Thai Lan, tim hiéu mdi lién quan giira
da hinh gen MTHFR 151801133 véi nguy co lodng xuong. Két qua chi ra
rang nhitng ngudi co alen T da 1am ting nguy co mac bénh lodng xuong
trong md hinh dong trdi kiéu gen TT so véi kiéu gen CC (OR = 2,36,
95%Cl:1,81 — 3,08, p<0,05), mé hinh trdi kiéu gen TT va CT so voi kiéu
gen CC (OR=1,47, 95%Cl: 1,21 — 1,77, p<0,05), mo hinh lan kiéu gen TT
so voi kiéu gen CC va CT (OR = 2,16, 95%CI: 1,71 — 2,74, p<0,05)™®.
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Nam 2020, Massimo De martinis va cong sy nghién ctru trén 252 Phuy nir
sau man kinh Italia cho thdy c6 mébi lién quan déng ké giita néng do
homocystein, BMD va interleukin 6 trong bénh lodng xuong & phu nir
sau man kinh®.,

Nam 2021 Nakamo va cong sy di quan sat thdy méi lién hé dang ké
ctia LRP5 rs3736228 va MTHFR rs1801133 véi ty 1¢ viéem khop gbi,
viém khép hang va lodng xuwong & phu nir cao tudi Nhat Ban tir nhom
nghién ctru dugc chon miu ngau nhién’.

Nam 2014, Guan va cong su phan tich 7 nghién ctiru bénh ching véi
4258 bénh nhan va 3454 ngudi khoe manh. Két qua nghién ctru cho thay
khéng c6 su lién quan gitta da hinh MTHFR rs1801133 véi giy xuong
do lodng xuong & phu nit min kinh®.

Nam 2019 Soewarlan W.D.H.P va cong su nghién ciru trén ddi tuong
phu nit sau min kinh Indonesia khong tim thdy mdi lién quan giira da
hinh gen MTHFR rs1801133 va BMD®.

Tong hop lai, ching ti thay c6 rat nhiéu nghién ctru cho thay nguoi
mang kiéu gen TT cua da hinh gen MTHFR 1s1801133 ¢6 nguy co bi
giam mat d¢ xuong nhu nghién clru cua tac gia Bo Abrahamsen trén phu
nit sau man kinh Pan Mach, Massimo De martinis trén phu nit sau man
kinh Italia, Xiumei Hong trén phu nit sau man kinh Trung Qudc,
Masataka Shiraki trén phy nit sau man kinh Nhat Ban. Tuy nhién, nghién
ctru cua Soewarlan W.D.H.P va cong su trén phu nitr sau man kinh
Indonesia, mdt dat nudc cung ¢ khu vuc Pong Nam A véi Viét Nam lai
chua thdy mdi lién quan gitta da hinh gen nay va mat do xwong. Tai Viét
Nam hién chua c¢6 nghién ctru nao vé da hinh gen MTHFR rs1801133

vé1 mat do xuong va nguy co gay xuong & phu nir man kinh.
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1.2.2. Tong quan vé gen LRP5 va SNP rs41494349
1.2.2.1. Vi tri va cdu triic ciia gen LRPS
- Vung di truyén hoc té bao: 11q13.4 c6 nghia la gen nam trén canh dai (q)
nhiém sac thé 11 tai vi tri 13.4, bat dau tir cip base 68,298,865 dén cip
base 68,449,274, Béng vi¢c phan tich trinh ty gen, Gong da xac dinh
duoc gen LRP5 gdbm 23 ving mi hoa exon va trai dai 100kb voi ving
ngoai bao 16n, ving xuyén mang duy nhat va mot dudi té bao
chat® Trong cac md xuwong, LRP5 dugc tim thdy trong cac té bao tao

xuong va té bao xwong, nhung khong thay trong huy cbt bao®.
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Hinh 1.6. Vi tri gen LRP5
- SNP Q89R (1rs41494349) nam tai vi tri exon 2, vung ma hoéa thu 1 cua
protein LRP5. Tai SNP Q89R nucleotid A duoc thay bang nucleotid G.

joee)

Hinh 1.7: So d6 protein LRP5 va vi tri cdc exon.
Nguén: Saarinen A (2011 )84
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1.2.2.2. Lich sw phat hién gen LRP5

Cach day khoang 20 nam, nghién ctu di truyén da nhan manh tim quan
trong ciia gen LRP5 trong viéc diéu chinh sy hinh thanh xuong véi viée xac
dinh cac dot bién gdy bénh & nhitng bénh nhan c6 khéi luong xwong thap hoic
cao bat thuong. Cac nghién ciru sau d6 da chimg minh rang LRP5 14 dong thy
thé cua con duong truyén tin hiéu Wnt chuan, diéu chinh su tdng sinh va biét
hoa cua tao cdt bao cling nhu qua trinh chét theo chuwong trinh cta té bao
xuong®. Cu thé hon, d6t bién mat chirc nang trong gen LRP5 c6 thé gay ra hoi
ching OPPG®, duoc dic trung boi giam khéi lwong xwong, ting tinh dé gay
ctia xuong va giam thi luc nghiém trong. Cho dén nay, hon 70 d6t bién khac
nhau trong gen LRP5d3 dugc bao cdo 1a gdy ra OPPG?. Bén canh kiéu hinh
OPPG nghiém trong, c6 bdo cao rang dot bién mat chic ning trong
gen LRP5 c6 thé giy ra ching lodng xwong khéi phat ¢ tudi vi thanh nién ma
khong c6 kiéu hinh giam thi lyc mat®.

Bén canh d6, ot bién & gen LRP5 ciing c6 thé din dén kiéu hinh xuong
voi khéi lwong xuong ting 1én®. Cac dot bién trong LRP5 duoc xac dinh &
nhiig bénh nhan duoc chan doan c6 kiéu hinh khdi luong xuong cao (HBM),
chtng xo xwong dic trung boi khdi lvgng xuwong ting 1én, dic biét anh hudng
dén xuong so, xuwong 6ng va giam nguy co giy xuong. Do khéi luong xuwong
ctia hop so tang 18n, dau dau va chén ép diy than kinh so thuong duoc bao
c4o & nhitng bénh nhan nay®. Nhitng réi loan nay déu do dot bién ting chirc
ning trong gen LRP5. Chung pha v& su lién két cta chat e ché tin hiéu Wnt
chuan, sclerostin va Dickkopf-1 (DKK1) v&i dong thu thé. Mic du cac dot
bién & DKK1 khong dugc bao cdo & nhiing bénh nhan bi roi loan xuong don
gen, nhung cac nghién ctru khac nhau dé chi ra rang DKK1 1a mot chét diéu
hoa quan trong ddi voi con dudng tin hiéu Wnt va khéi luong xuong théng
qua sy tuong tac ctia nd voi LRP5. Két qua 13, cac dot bién pha v lién két
ciia LRP5 v6i sclerostin va DKK1 dan dén tang hoat dong tin hiéu Wnt chuén,

do d6 din dén tang hinh thanh xuong®.
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1.2.2.3. Con duong tin hiéu Wnt va vai tro cua gen LRP5

Puong tin hiéu Wnt la mét trong nhitng con duong tin hiéu dugc nghién
ctru rong rai nhat trong sinh hoc da dugc cong bd cach day gan 30 nam. Do 1a
trong tdm cua cac nghién ciu vé& phoi, nghién ciru ung thu, nghién ctu té bao
va chuyén hoa xuong. Puong tin hiéu Wnt dugc duy tri cao gitta cac loai va né
diéu chinh cac chirc nang cta té bao nhu su phét trién cua phdi thai, can bang
noi moi, va biét hoa té bao™. Mic du chire ning trong nhiéu linh vuc VAn con
chua rd rang, song vai trd quan trong cua né trong chuyén hoéa xuong 1a khong
thé pha nhan. Puong tin hiéu Wnt ¢d vai trd quan trong trong qua trinh phét
trién xuwong va can bang ndi mdi cua xwong™. Hién tai c6 4 con duong trong do
con duong Wnt/B-catenin 14 dugc nghién ciu nhiéu nhat. Con duong nay lién
quan dén su lién két caa Wnt véi coreceptor cua lipoprotein trong lwong phan
ter thap lien quan véi protein (the low-density lipoprotein receptor related
proteins)- LRP5 hoic LRP6 (¢ dong vat xwong séng) va mot thanh vién cua gia
dinh protein frizzled. Su lién két cia Wnt vai phirc hop coreceptor dan dén su
kich hoat cua protein noi bao, Dishevelled, va sy gan caa protein, Axin,voi
phan dudi cua LRP5 hodc LRP6. Axin hoat dong nhu 1a mot protein két néi
gan vai 1 vai protein thanh phan caa phuc hop thoai héa giup diéu chinh nong
do p-catenin trong té bao. Thanh vién chu chét cua sy thoai hda nay la
glycogensynthase kinase-3b(GSK-3b). Su kich hoat Dishevelled din dén wc
ché GSK-3b théng qua su phosphoryl hoa serine 9. Binh thuong chirc ning cua
GSK-3b 1a phosphoryl hoa p-catenin. Sy gan két cua Wnt va nhig con dudng
nay trong xuong va chirc ning té bao xuong cho dén nay vin chua dugc lam
rd. Tuy nhién cac protein Wnt khac nhau s& wu tién kich hoat mot trong bdn
con dudng tin hiéu. Sy gan cia Wnt va su Gc ché tiép theo cua GSK3b, su két
hop cua axin véi LRP5 hoic 6 dan dén sy pha v& caa cac phic hop thoai hda
(degradation) va sy tich liiy ciia B-catenin trong té bao. Sau d6 B-catenin co thé
di chuyén vao trong nhan té bao, & d6 n6 s& gan véi cac thanh vién cua té bao
T/lymphocyte elongation factor (TCF/Lef) family va 1am thay doi sy biéu hién

cua gen®**.
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Anh huong cua con dudng tin hiéu Wnt/B-catenin ddi véi BMD duoc
lam séng té bang cac co ché gay bénh khéi lugng xuong cao nhu bénh xo
xuong, bénh Van Buchem. Cac gen gy ra nhitng réi loan nay nhu LRP4,
LRP5 va LRP6 déu lién quan dén con duong tin hiéu Wnt/B-catenin va tat ca
cac dot bién dugc bao céo din dén tang tin hiéu Wnt/p-catenin. Ngoai cé4c tinh
trang tang khéi lugng xuong, cac dot bién trong Wntl, mot phdi tir gay ra tin
hiéu Wnt/p-catenin va LRP5 ciing c6 thé dan dén giam hoat dong tin hiéu
Whnt/B-catenin va do d6 giam khéi lugng xwong®.
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Hinh 1.8. So d6 dwong tin hiéu \Wnt/B-catenin
Nguon: Saarinen A (2011)%

A) Su kich hoat con duwong duoc thuc hién Wnt lién két véi Frizzled va
LRP5/6. Diéu nay gdy ra sw hoat héa ciia té bao Dishevelled (DSH), lin
lwot ke ché GSK3.S-catenin khéng con bi phosphoryl héa va vi thé on
dinh, chuyén lén nhdn té bao- noi né gdy ra phién ma qua cac dong
TCF/LEF ciia cdc yéu té phién ma

B) Su e ché con duong duroc thuc hién béi cac protein lién két itc ché LRP5/6
(DKK1 va SOST) hodc protein lién két Wit (SFRPs va WIF-1). Vi duy,
DKKI1 tuong tic voi LRP5/6 va Kremen sinh ra nhgp bao (endocytosis),
giup ngan chan sy hinh thanh cua phic hé LRP5/6 -Wnt- Frizzled. Axin tgp
hop cac logi protein thiic day qud trinh phosphoryl héa p-catenin, tao diéu
kién cho si xuong cdp S- catenin va ic ché cia dwong chinh.
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1.2.2.4. Tinh hinh nghién cvu trong va ngoai nuwoc vé moi lién quan gitta da

hinh gen LRPS5 tai SNP rs41494349 va loang xuong.

Tomohiko Urano va cong su (2006) nghién ctru mdi lién quan giita
LRP5 1541494349 vo1 BMD ¢ 357 phu nitr sau man kinh Nhat Ban nhan
thay nhimg ngudi cé it nhat 1 alen R ¢6 BMD cdt song thét lung thip
hon nhitng nguoi khong co alen R*.

Jung-Min Koh, Min Hui Jung va cong su (2003) nghién ctu 219 nam
20-34 tu6i & Han Qudc nhan thdy LRP5 rs41494349 co lién quan dén
BMD cb xuong dui va tam giac Ward. Nhitng nguoi c6 alen R ¢6 BMD
tai 2 vi tri nay thap hon nhiing nguoi khong c6 alen R™.

Zhen- lin ZANG va cong su (2005) nghién ctru 647 phu nit man kinh
Trung Qudc tir 43-76 tudi nhan thay rang LRP5 rs41494349 c6 lién quan
dang ké v6i BMD c6 xuong dui. Nguoi mang kiéu gen Q89R QQ co
BMD c¢6 xuong dui cao hon nguodi mang kiéu gen Q89R QR hoic Q89R
RR (p < 0,05)".

Anong Kitjaroentham va cong sy (2016) nghién ctru trén 277 phu nit
mén kinh Thai Lan khong tim thay mdi lién quan giita da hinh gen LRP5
rs41494349 vsi BMD™.

Pa hinh gen Q89R réat hiém gip & nguoi da tring nhung lai tuong dbi
hay gip & nguoi chau A™. Cac nghién ctru cua cac tac gia Tomohiko
Urano, Jung-Min Koh, Zhen- lin ZANG trén nguoi Nhat Ban, Han Qudc
va Trung Qudc déu cho két qua dong thuan. Nguoi mang alen R cia da
hinh gen Q89R c¢6 BMD thap hon nguoi khéng mang alen R. Tuy nhién,
nghién ciru trén phu nit sau mén kinh Thai lan lai khong tim thdy mdi

lién quan gitra da hinh gen nay vé1 mat d§ xuong.
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1.2.3. Tong quan vé gen FTO va SNP 1121980
1.2.3.1. Vi tri va cdu triic ciia gen FTO

Vi tri caa gen duogc ki hiéu 1a 16q12.2 c6 nghia I1a gen nam trén nhanh
dai g ctia nhiém sac thé sé 1 trong b gen nguoi. FTO cia ngudi ¢6 chiéu dai
khoang 400 kb, bao gdm 8 intron va 9 exon ma hoa nhiéu san pham protein.
Cac da hinh gen FTO rat twong ddng giita cac loai dong vat c6 vi nhu chudt,
lon va cac dong vat cd vi khac®™. Hau hét cac SNP (Singel nucleotid
pholymorphism) trén gen FTO da duoc phét hién cho ti nay déu nam & ving
intron 1, day 1a viung intron 16n nhat caa gen va trinh tu c6 tinh 6n dinh gitra

cac loai.

16pl=.2
16pl1=>.12

16pl2.=

16pl12.1

16q11.2

16q12.2

16921

E—

16q22.2
169231 —

16923.3
1 6Q24 .2  e—

Hinh 1.9. Vj tri va cdu triic gen FTO trén nhiém séic thé
Nguon: http:// ghr.nlm.nih.gov/gen/FTO
1.2.3.2. Lich su phat hién gen FTO
Gen FTO dugc phat hién tir nam 1999, 1a mét trong sau gen lién tiép (ba
thanh vién cda gia dinh gen Iroquois: 1rx3, 1rx5, Irx6 tao thanh cac cum IrxB va
ba gen khic chua 16 chic nang: FTO, RPGRIPLL va FTS®. Gen FTO cua
ngudi duoc biéu hién trong nhiéu md bao gom mac treo, tuyén tuy, gan va mo

m&, v6i ndng do cao nhat duoc tim thiy ¢ ving dudi d6i*’. C6 nhiéu nghién


http://ghr.nlm.nih.gov/gene/FTO
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ciru trén chudt da ching minh tac dong truc tiép cua gen FTO ddi voi qua
trinh chuyén hda. Fischer va cong su da bao cao rang su mat gen FTO & chudt
dan dén cham phat trién sau khi sinh va giam dang ké mé m& va khéi luong
nac®. Church et al. d3 chi ra rang dot bién gen FTO cua chudt dan dén giam
khéi lugng chit béo, ting tiéu hao nang lwong ma khong thay doi hoat dong
thé chat®. Nghién cu gan day cia Gao va cong sy di phat hién ra ring
gen FTO dong mot vai trd thiét yéu ddi véi su phét trién sau khi sinh. Nhiing
con chudt thiéu gen FTO hoan toan c6 biéu hién cham phat trién sau khi sinh
biéu hién bang trong luong va chiéu dai co thé giam, BMD thip hon'®.
Sachse va cong su cho thdy gen FTO can thiét cho su phét trién binh thuong
ciia xuwong va qué trinh khoang hoéa. Ho nhan thay ca mat d6 xuong va ham
lugng khoang chat trong xuong déu giam & nhiing con chudt loai truc tiép gen
FTO™. Céc bang ching sinh hoc nay goi V gen FTO ¢6 vai tro d6i véi mat
d6 xuong va bénh loang xuong ¢ nguoi.
1.2.3.3. Protein FTO

Protein FTO & nguoi 13 mot enzym nam trong ho protein AIKB. Protein
FTO c6 vai tro trong viéc sta chita, cai bién phan tt acid nucleic
vi gen FTO xuc tac phan tng dé methyl hoa 3-methylthymine ¢ chudi don
ADN hoic 3-uracilthymine trong chudi don ARN®. Mic du vai tro va co ché
anh huong chinh xac cia gen FTO ddi véi cac qua trinh sinh 1y trong co thé
van chua dugc lam sang té. Tuy nhién qua nhiing nghién ctu & ngudi va
chudt nguoi ta thidy gen FTO c6 vai trd rat quan trong d6i véi sy phat trién

binh thuong cua co thé bao gom hé xuong, hé than kinh va tim mach'®.
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Hinh 1.10. Céu triic protein FTO
Nguon:http:/iwww.frontiersin.org/cellular_endocrinology/10.3389/fendo.2011.00004/full
1.2.3.4. Anh huong cia protein FTO véi bénh lodng xuwong
Shen va cong sy di bao cdo rang protein FTO anh huong dén qua trinh
biét hoa té bao gdc trung mod théng qua co ché phu thudc vao yéu to ting

1 A ~
% Nong do

trudng biét hoa 11 (growth differentiation factor 11) (GDF11)
GDF11 huyét thanh ting c6 lién quan dén ty 1¢ lodng xwong cao do kich thich
hay ¢t bao va e ché nguyén bao xuong. Gamma thu thé kich hoat chat ting
sinh peroxisome (Peroxisome proliferator-activated receptor gamma) (PPARY)
thuc day su biét hoa té bao md va trc ché sy biét hda nguyén bao xuong tir té
bao gdc trung md. Truc GDF11-FTO-PPARy d3 thic day sy biét hoa dong té
bao gbc trung md sang té bao md va e ché su hinh thanh xuong, dan dén sy
mat cin bang gitta khdi lugng xuong va chit béo™.
1.2.3.5. Cac nghién cuu gen FTO voi bénh loang xuong

Niam 2011, Yan Guo va cong sy da lan dau tién thuc hién mét nghién ctu
trén ngudi dé tim hiéu méi lién quan gitta cac SNP trén gen FTO véi BMD.
Trong tong s6 141 SNP dugc nghién ctru da phat hién mot nhom gom 6 SNP
cung nam trén intron 8 caa gen FTO (rs16952955, rs2540766, rs2540784,
rs16952951, rs2447427, rs2689247) c¢6 méi lién quan mot cach co ¥y nghia
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théng ké vai BMD ¢ xuong dui ¢ 1627 nguoi Trung Qudc dugc chia lam 2
nhém ngau nhién nhém 1 gém 818 nguoi va nhom 2 gom 809 nguoi. Ca 6
SNP nay c6 tac dung bao vé ddi voi BMD tai CXD, cu thé mdi alen phu cua
mdi SNP giip BMD tai CXD ting 1én vai hé s6 p tuong tng 1a 0,025 ¢ nhém
1 va 0,015 & nhém 2. Tuy nhién, nghién ctu nay khéng tim thay mdi lién
quan gira tinh da hinh cua cac gen nay véi mat d6 xuong CXD & 2268 nguoi
da tring. Diu nay duoc giai thich c6 thé do sy khac biét vé chung toc”.
Nghién ctru ¢3 mo ra mot gia thuyét rang gen FTO c6 thé 1a mot ang vién
tiém ning lién quan dén mat do xuong.

Tiép theo, ndm 2013 Bich Tran va cong su da thuc hién nghién ciu phét
hién 6 SNP (rs1421085, rs1558902, rs1121980, rs17817449, rs9939609 va
rs9930506) trén ving intron 1 caa gen FTO ¢6 méi lién quan véi giy xuong &
ngudi Uc da tring (p<0,05)™. Nhitng ngudi ¢6 kiéu gen dong hop tir TT cua
SNP 151121980 c6 nguy co giy CXD cao hon 2,06 1an so v&i nhém phu nir ¢6
kiéu gen dong hop tir CC (OR=2,06; Cl 95%=1,17-3,62; p=0,02).

Nghién ctu cia Gaurav Garg va cong su (2014) tién hanh trén 5 SNP da
duoc chtimg minh 14 ¢6 lién quan dén bénh béo phi va lodng xuong, bao gdm
rs17782313, rs1770633 (gen MCR4), rs7566605 (gen INSIG2), rs 9939609 va
rs1121980 (gen FTO) dé danh gia mbi lién quan giira cac da hinh gen ndy voi
bénh béo phi va BMD trén dbi tuong 1a phu nit Thuy Bién, gém hai nhém
OPRA Vv&i 1044 phuy nir c6 d6 tudi trung binh 14 75 va nhém PEAK c6 d6 tudi
trung binh 13 25. Két qua ca 2 SNPs (rs1121980 va rs9939609) cua gen FTO
déu khdng c6 mbi lién quan dén BMD trong quan thé nay'®.

Tuy SNP rs1121980 caia gen FTO khdng c6 mdi lién quan véi BMD trén
ngudi Thuy Pién nhung & nguoi Uc kiéu gen ddng hop tir TT cua SNP
rs1121980 lai c6 nguy co gdy CXP cao hon 2,06 1an so v&i nhém phu nit ¢6

kiéu gen ddng hop tir CC. Cho ti thoi diém hién nay chwa c6 nghién ciru nao
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tai Pong Nam A néi chung va Viét Nam néi riéng xem xét mdi lién quan cua
gen FTO véi loang xwong, dac biét 1a SNP rs1121980. Vi vay, viéc tién hanh
nghién ctru nay trén ngudi Viét Nam 12 can thiét.

1.3. Cac ky thuit sinh hgc phan ti phén tich gen

Véi su phét trién cua sinh hoc phan tir, hién nay c6 rat nhiéu k§ thuat dé
xac dinh kiéu gen. Mot sé ky thuat duoc str dung pho bién trong nghién cau
nhu ky thuat ARMS-PCR (Amplification Refractory Mutation System — PCR:
Ky thuat sa dung hé théng khuéch dai dot bién), RFLP-PCR (Restriction
Fragment Length Polymorphism - PCR: K¥ thuat xac dinh cac loai chiéu dai
phan doan DNA cua céc da hinh gen bang enzym cat gigi han), ASP-PCR
(Allelen Specific-PCR: phan tng khuéch dai chudi dic hiéu alen), Real-Time
multiplex PCR, giai trinh tu gen truc tiép (Sequencing).

1.3.1. Ky thudt PCR

PCR 1a phuong phép invitro dé tong hop mét trinh tu xac dinh nho
enzym. Phan @ng sir dung 2 doan méi oligonucleotide gin dic hiéu véi chudi
bd tro va kéo dai chudi theo trinh ty DNA dich can khuéch dai nho enzym
Taq DNA polymerase. PCR 1a 1 qua trinh nhic lai cua 3 phan tng lién tuc:

- Bién tinh DNA soi kép thanh DNA so¢i don

- Gan moi dic hiéu chudi DNA soi don tai dau 5°-3°

- Kéo dai chudi nhd hoat tinh enzym tir dau 3° theo hudng 3’ - 5 dé tong
hop chudi DNA bd trg méi.

Ba budc nay hop thanh 1 chu ki va san pham méi vira duoc tong hop lai
c6 thé tra thanh khudn mau nén sé luong ban sao DNA dich gan nhu tiang gap
d6i sau mdi chu ki, cac chu ki nhic lai s& 1am ting theo cap s6 mii s6 ban sao
DNA dic hiéu. Tuy nhién, khéng phai hiéu qua khuéch dai cua moi phan @ng
déu dat 100% nhu 1i thuyét. Chiéu dai san pham 1a téng chiéu dai cua 2 doan

mdi va chiéu dai khoang céch gitra 2 doan moi caa khudn mau'®.
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1.3.2. Phuwong phap ARMS-PCR (Amplification refractory mutation system)

ARMS 14 mét ung dung ciia PCR trong 6 DNA duoc khuéch dai bang
c4c alen moi tuong ung dic hiéu. ARMS - PCR 1a phwong phap rat hitu ich
cho viéc xac dinh cac dot bién diém hodc da hinh. No ciing 1a phuong phap
quan trong dé cac dinh kiéu gen trong DNA 1a dong hop hay di hop. Di hop
tir hoac d@)ng hop tir dugc phan biét bﬁng cach st dung ARMS mdi cho alen
dot bién (Mutation) va binh thuong (Wild type). Cac phan tng cho alen dot
bién va cac alen binh thuong duoc thyc hién trong 6ng riéng biét. Trong
phuong phap nay giéng 1 st dung cip mdi F (Forward primer) vi Rw
(Reverse wild type), giéng 2 sir dung cip mdi F va Rm (Reverse mutation).
Su xuét hién cta san phém dac hiéu & ca hai giéng 1a kiéu gen di hop tu, néu
chi xuat hién ¢ giéng thir 1 1a dong hop tir binh thuong, néu chi xuat hién ¢
giéng thtr 2 1a dong hop tir dot bién.

Thiét ké moi:

Nguyén tic chung cta thiét ké moi PCR ciing duoc ap dung véi cac cap
moi ARMS. Cac ARMS — PCR doi hoi 1 cap mdi bao gdbm 1 mdi xudi (F) va
1 moi nguoc (Rw hodc Rm). Méi ARMS ¢6 tinh nang dic biét sau day:

1. Cac moi thong thuong cé chiéu dai 20-30 base.

2. Cac nucleotid & dau 3’ ctia mdi s& bd sung vdi cac nucleotid muc tiéu
nghialaC—-G,G—-C,A—T, T— A. Su khong phu hop & vi tri ndy c6 thé lam
giam dang ké kha nang khuéch dai, vi du 1 da hinh duoc thay thé C —T cac
nucleotid cudi cting cia mdi ARMS cho alen binh thudng 1a G (bd sung cho
C), cho alen da hinh 1an 1a A (bd sung cho T).

3. Néu thém mot diém khong bat cap ¢ 1 trong 5 nucleotid cudi cung
trong méi ARMS lam ting thém tinh ddc hiéu cho phan tng.

4. Co rat nhidu nguyén nhan giy ra sy am tinh gia vi du nhu qua it hodc
qua nhiéu DNA, chat luong mau DNA kém, that bai trong viéc thém moi,

enzyme Taq, hodc thuoc thir khac va sy xuat hién ctua yéu to tc ché PCR.
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5. B§ nhay va do dac hiéu cta phan tng ARMS co6 thé kiém soat duogc
bai cac diéu kién phan Gmg nghiém ngit, thiét ké moi tét, va gidi han sd luong
cac chu ky 1a rit quan trong dé tranh két qua sai. SO luong chu ky chi phai du
dé tao ra mot két qua duong tinh chic chan, viéc ting sb luong chu ky khong
can thiét co thé gay ra két qua duong tinh gia'®.

1.3.3. Ky thudt RFLP-PCR

K§ thuit RFLP-PCR 1a phuong phap nghién ctru tinh da hinh chiéu dai
cia cac phan doan DNA duya trén diém cat cla cic enzym giéi han
(Restriction Enzym, RE). No6i cach khac, day 1a phuong phdp so sanh DNA
clia cac ca thé khac nhau sau khi cit miu bang mot enzym giéi han nhim tim
hiéu xem c6 hay khong dot bién diém (mét hay xuét hién mét vi tri gid1 han
moi) hodc ¢ hay khong sy thay d6i mot trinh ty DNA. Néu trinh ty DNA cia
hai ca thé cing loai hoan toan gidng nhau vé sb lugng va kich thudc thi s& co
su giéng nhau vé cac bing DNA sau khi chay dién di. Nguoc lai néu co su
xuat hién d6t bién diém hodc thay d6i mot trinh tu doan DNA trén soi DNA
thi s& co su khac nhau vé cac bang DNA. Qua trinh thyc hién ki thuat RFLP-
PCR gdm céc giai doan sau'"":

- Tién hanh phan tng PCR v&i cip moi thich hop dé khuyéch dai doan
DNA chtra SNP can phan tich.

- Tién hanh phan cit doan DNA nay v6i mot enzym gi6i han thich hop.

- Pién di x4c dinh sy khac nhau cua cc bang DNA va dua ra két luan.
1.3.4. Ky thudt gidi trinh tw gen truc tiép

DNA 13 co sé cia gen. Phan tir DNA 1a mot chudi xodn kép cua hai
mach don dugc tao thanh tir 4 loai nucleotid khic nhau nho cac base cua
chung, d6 1a: A (Adenine), C (Cytosine), G (Guanine), T (Thymine). Cac
nucleotid nay lién két véi nhau theo mot trat tu xac dinh. Giai trinh tu cua
mot gen tic 14 phat hién dugc thir tu sap xép cua 4 loai nucleotid nay trén
phan tir DNA™®,
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C6 nhiéu phuong phap giai trinh tu gen, bao gém: giai trinh tu gen bang
phuong phap hoa hoc, phuong phap enzym va bang mdy tu dong. Phuong
phap hoa hoc dé xac dinh trinh ty DNA dugc Maxam va Gilbert phat hién
nam 1977, nhung trén thuc té phuong phap nay khong dé dé thyc hién, vi né
doi hoi phai xac dinh nhiéu thong s téi wu cho thi nghiém. Chinh vi su phtic
tap nay nén hién nay phuong phap hoa hoc it dugc st dung, thay vao do6 cac
nha khoa hoc dung phwong phap enzym (phuwong phap Sanger) v6i nhiéu wu
diém vuot trdi hon. Phuong phép enzym duoc Sanger va cac cong su phat

minh vao nim 1977'®

. Phuong phéap nay ngay cang dugc hoan thién va st
dung dé dang tai cac phong thi nghiém. Cac phong thi nghiém hién nay
thuong dung phan tng giai trinh ty bing phuong phap Sanger nhung khi 1am
gidi trinh tu thi thuong dung may ty dong chr khong dung k¥ thuat xa ki tu
ghi nhu trude day. Trong nghién clru nay ching t61 sit dung phuong phap giai
trinh tu gen theo phuong phap Sanger, st dung may giai trinh tu tu dong ABI
PRISM®3500 Genetic Analyzers.
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CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pja diém va thoi gian nghién ciru
2.1.1. Pia diém nghién ciru

- Khoa Khdm Bénh va Khoa Co Xuong Khap, Bénh vién Bach Mai.

- Phan tich gen dugc thuc hién tai Labo bo mdén Sinh ly hoc, Sinh ly
bénh, Pai hoc Y Ha Noi va Labo sinh hoc phan ti, Vién nghién ctu hé
gen,Vién Han lam Khoa hoc va Céng nghé Viét Nam.

2.1.2. Thoi gian nghién cvuu:

Nghién ctru dugc thuc hién tir thang 05/2015 dén thang 11/2018.
2.2. Poi twong nghién ciru

Pbi tugng nghién ctru 14 phu nit sau mén kinh tir 40 tudi tré 1én dén
kham va kiém tra strc khoe tai Khoa Kham Bénh va Khoa Co Xwong Khép,
Bénh vién Bach Mai.

2.2.1. Tiéu chudn lya chon:

- Lam sang: Phu ntr tr 40 tudi trd 18n c6 tién sir khoe manh va man kinh
tu nhién. Man kinh tu nhién duogc dinh nghia la mat kinh lién tuc tir 12 thang
trd 1én.

- Cac dbi tuong ty nguyén dong y tham gia nghién ctru sau khi duoc
nghe giai thich rd muc dich nghién ctru.

- Tri tué minh man c6 kha ning tra o1 duoc cac cau hoi trong bd cau hoi
phong van.

- Tat ca cac d6i tugng nghién ctiu duge do mat d6 xuong tai Trung tam
Ung budu va Y hoc hat nhan — Bénh vién Bach Mai trén cung mot may

Explorer cua hang Hologic — M¥. Dua vao tri s T-score do dugc, ching toi
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phan nhém dua theo tiéu chuan chan doan lodng xwong cua Hiép hoi québc té
vé do mat d6 xuong lam sang (ISCD) va Hoi Loang xuwong Hoa Ky
(NOF)108,109:

+ Nhém phuy nir sau man kinh loang xuong khi tri s6 T-score tai vi tri c6
xuong dui hoic dau trén xuong dui hoac cot sdng that lung < -2,5.

+ Nhom phu nir sau man kinh khong loang xwong khi tri s6 T-score ¢ ca
3 vi tri nay (c6 xwong dui, dau trén xwong dui, cot séng that lung) > -2,5
2.2.2. Tiéu chudn logi triv:

- Phu nit sau man kinh c6 tién sir mic cac bénh man tinh nhu bénh gan,
than man tinh, ung thu, cac bénh noi tiét va céc rdi loan lién quan chuyén hoa
vitamin D, chuyén héa xwong nhu nhu dai thao duong, béo phi, hoi ching
kém hap thu, bénh cuong giap, suy giap, hoi chiang Cushing dugc phat hién
qua hoi tién sir bénh, kham 1am sang va xét nghiém can 1am sang.

- Phu nir sau man kinh str dung cac loai thudc lién quan dén chuyén hoa
canxi va vitamin D trong 6 thang vira qua, nhu: corticoid, hormon sinh duc
thay thé, heparin, bisphosphonat.

- Phu méan sau man kinh bi cit bo tir cung, budng trang.

- Phu nir sau mén kinh khong dong y tham gia nghién cau.

2.3. Phuong phap nghién ctiru
2.3.1. Thiét ké nghién civu

- Thiét ké nghién ctru: nghién ciru mé ta cét ngang.

2.3.2. Cé' méu
* C& mau muc tiéu 1:
Str dung cong thire ude lwong mot ty 18 trong quan thé:

pA-p)

2
n= Zl—a/Z d2
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n: ¢& mau nho nhét dat duoc.

Z: hé s6 tin cdy, & muc xac suit 95%, Z= 1,96.

p: ti 1& alen quan tAm (minor alen) & quan thé.

d : sai s6 cho phép, d= 0,05.

Theo co sé& dit liéu dbSNP™, chung t6i ¢ ty 1é minor alen (p) cua 3 da
hinh gen trén nguoi chau A . Ung v6i mbi da hinh gen ching t6i c6 1 gia tri p
va chiing ti s& tinh ra ¢& mau n d6i vi mdi gen.

+ Ty 1€ alen T ctia da hinh gen MTHFR rs1801133 lap; = 0,12; n; = 163,

+ Ty 1€ alen G ctia da hinh gen LRP5 rs41494349 la p, = 0,08; n, =114,

+ Ty 1€ alen T cta da hinh gen FTO rs1121980 la p; = 0,16; n; = 207.

Vay chung t6i chon ¢& mau cho myc tiéu 1 13 ¢& mau 16n nhat ciia 3 da hinh
gen: n =207.

* C& mau cho muc tiéu 2

Muc tiéu 2 tim hiéu mdi lién quan cua 3 da hinh gen véi mat do xuong
va mot s6 yéu t6 nguy co lodng xuong nén c¢d mau toi thiéu ciia muc tiéu
2 s€ la: nx2,5=207x2,5 =517,5.

Trén thuc té, chung toi chon 566 phu nir sau man kinh dé tién hanh
nghién cuu.

2.3.3. Phuong phdp chon méu
Chon miu cho nghién ciru md ti ciit ngang

- TAt ca phu nir sau man kinh tir 40 tudi tré 1én dén kham va kiém tra stc
khoe tai Khoa Kham Bénh va Khoa Co Xuong Khédp, Bénh vién Bach mai
déu duoc phong van theo bo cau hoi sang loc va kham sang loc boi cac bac sy
chuyén khoa co xuong khép dé loai trir nhitng phu nit c6 bénh man tinh, phu
nir bi cit tr cung, budng tring hoic phu nit dung thudc lién quan dén chuyén

hoa cta xuong.
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- Sau khi phong van va kham sang loc dat yéu cau cac déi tuong sé
duoc xét nghiém té mau ngoai vi, mau lang, uré, creatinin, glucose, enzym
gan, protein phan tng C (CRP) dé loai trir nhitng bénh nhén dai thao duong,
thiéu mau, enzym gan ting, suy than, nghi ngd bénh Iy viém hoic 4c tinh
(CRP ting, mau ling ting).

- Muc dich ctia phong van, kham sang loc va xét nghiém mau co ban
nham chon duogc phu nit sau man kinh tu nhién ¢4 tién sir khoe manh, khong
méc cac bénh ly va khéng ding céc thudc anh hudng dén mat d6 xwong.

- Nhitng phu nit théa man tat ca tiéu chuan nghién ciu s& duoc phong
van theo bo cau hoi nghién ctiu, duoc tham kham 1am sang theo mau bénh &n
nghién ciu, duoc do mat do xwong, duoc ldy mau dé 1am phan tich gen.

2.3.4. Quy trinh phéng vin va khdm ldm sang

- Tudi: 14 tudi thuc té tinh theo nam dwong lich.

- Tudi ¢6 kinh: 1a tudi bat dau c6 ky kinh nguyét dau tién.

- Tu6i man kinh: Thoi gian tinh tir lac bat dau tat kinh.

- Thoi gian mén kinh: tudi hién tai trir di tu6i man kinh.

-S4 con.

- S6 1an mang thai.

- Khu vuc sdng: nong thon hay thanh thi

- Tién st gy xuwong: khong tinh gdy xuong do tai nan giao thong hay
ngd tir vi tri cao trén chiéu cao co thé.

- Chiéu cao: chiéu cao duoc do bang thudc gd do chiéu cao (d6 chinh
xac 0,1cm). Thudc dugce dit theo chiéu thang dung, vudng goc voi mat dat
nam ngang. Pdi twong duge do chiéu cao khi bo gidy dép, dung dua lung vao
thudc do, mit nhin thang, hai tay budng thdng sao cho got chan, bap chén,

mong, vai, cham (9 diém cham) theo mot dudng thang va ap sat vao thude do
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dtng. Dung thudc vudng hodc manh gb ap sat dinh dau thang goc véi thudc

do va doc két qua.

- Can nang: can nang dugc do b'fmg can dién tir Tanita v&i d6 chinh Xxac
0,1 kg, két qua tinh bang kg va ghi v6i 1 sb 1&. Can dat & vi tri 6n dinh va
bang phang, chinh thiang bang vé 0. Trudc khi can can kiém tra can véi mot
vét chuan dé kiém soat do chinh xac va do nhay cua can. Poi tuong bd giay
dép, mic quan 4o gon nhat, dung gitta ban can, khong cir dong, mat nhin
thang, trong luong phan bd déu trén 2 ban chan.
- BMI: DBugc tinh theo cong thuc:
m
BMI = —
h
Trong d6:  m: can nang (kg)

h: chiéu cao (m)

Phan logi BMI: Sir dung phan loai BMI theo tiéu chuan nam 2000 cua
WHO danh cho cic nudc Chau A Thai Binh Duong™.

+ Gay: BMI< 18,5

+ Binh thuong: 18,5 <BMI <229

+ Thira can: 23< BMI < 24,9

+ Béo phi: BMI > 25

- Hoat dong thé lyc:

+ Bang cau hoi danh gia hoat dong thé lyc dugc dya trén Bang cau hoi
hoat dong thé luc Active-Q**%.(Phu luc 1)

+ Céc ndi dung hoat dong thé luc bao g6m cac cau héi trong bon linh

vuc: hoat dong thé luc trong thoi gian lam vi¢c, hoat dong thé lyc khi di
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chuyén t&1 noi lam vige, hoat dong thé luc trong thoi gian giai tri, hoat dong

thé lyc khi choi thé thao.
Hoi va danh gia hoat dong thé luc: trong 1 tuan dién hinh

Pon vi: MET la don vi quy doi duoc st dung trong danh gia hoat dong
thé lyc. IMET 1a chi phi nang luong ngdi lang 18, va tuong duong véi luong
calo tiéu thy 1 kcal / kg / gio.

Thoi gian cho mdi hoat dong trong tuan déu dugc quy doi ra phut
Hoat dong thé lyc nhe :tir 1 ¢én 3 MET

Hoat dong thé lyc vira phai: tir 3 dén 6 MET

Hoat dong thé luc manh mé&: 16n hon 6 MET

Téng hoat dong thé lyc trong tuan = 3 hoat dong thé luc (thoi gian 1am
viéc + thoi gian di chuyén dén noi lam viéc + thoi gian giai tri + thoi gian
choi thé thao).

Theo khuyén nghi cua Té chicc Y té thé gidi, mac hoat déng thé luc can
dat dugc dbi v&i mot nguoi truong thanh binh thuong 13 tr 600 MET-
phat/tuan tro 18n. Hoat dong thé luc chua dat khi tong hoat dong thé luc dudi
600 MET-phat/tuan™#'%.

2.3.5. Do BMD theo phwong phdp hip thu tia X ning lwong kép (DXA-
Dual Energy X-ray Absorptiometry)

- Thiét bi sir dung: May Explorer caa hdng Hologic — My, tai Trung tam
Ung budu va Y hoc hat nhan — Bénh vién Bach Mai, la may do hép thu tia X
nang luong kép thé hé 3 chum tia hinh dé quat gdc rong, co hé thong ty dong
dinh kich ¢&. Muc sai s6 1%. Khoang cach céc ving quét: Imm. Thoi gian
quét: 5-7 phat. Liéu tia thap 2-4mrem. Nguoén dién s dung: 110VAC-5A-
60H. Bao quan may & nhiét do: 18-27°C
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- Vi tri do va phan tich két qua: tai CSTL va CXD

+ Tai CSTL: do & 4 vi tri tir L1 dén L4. Khéi luong xuong duoc do &

mat cat theo chiéu truéc sau ¢ timg ving twong Gng véi ving do BMD. Két

qua cudi cung dugc tinh bang trung binh cong cua céc chi s6 ving do. BMD

hién thi bang chi s6 T do may tu dong tinh theo cong thuc cua WHO.

Referring Physician:

Scan Date:
Scan Type:
Analysis:

Operator:
Model:
Comment:

Scan Information:
29 April 2016

fe Lumbar Spine
29 April 2016 11:00 Version 13.4.2:3

Lumbar Spine

Explorer (S/N 91388)

DXA Results Summary:

ID: A0429220K

Region

L1
L2
L3
L4
Total

Area
(cm?)

11.39
12.64
14.92
15.74
54.70

BMC BMD
(g) (g/cm?)

6.75
7.54
10.12
12.02
36.43

0.592
0.597
0.678
0.764
0.666

score
21
33
31
217
-3.0

PR Z- AM
(%) score (%)
66 04 1
61 -0.7 85
66 04
71 -0.1 98
66 -0.4 b 7]

. - e
k= 1.147,d0 =46 4 < g Total BMD CV 1.0%, ACF = 1.008, BCF = 0.983, TH = 6.6/
WHO Classification: Osteoporosis
Fracture Risk: High

116 x12]

Total

9

Hinh 2.1: Két qua do mdt dé xwong tai cét séng thit lung

+ Tai CXD: do tai 4 vi tri 1a CXD, tam giac Ward, mau chuyén 16n, lién

mau chuyén. Khéi lugng xuong duoc do & mat cét theo chiéu trude sau & ting

viing twong tng véi ving do BMD. Két qua cubi cing duoc tinh bang trung binh
cong caa cac chi s6 ving do. BMD hién thi bang chi s6 T do may tu dong tinh

theo cong thirc cuia WHO.
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ey o T ————
prring Physician:

Scan Information:
Scan Date: 29 April 2016

> 2 ID: A0429222)
Scan Type: fe Left Hip

Analysis: 29 April 2016 10:56 Version 13 4 23
Left Hip
Operator:
Model: ~ Explorer (S/N 91388)
Comment:
DXA Results Summary:
R ion Area BMC BMD T- PR Z- AM
:{OILI#JO b e (em?) (g) (g/em?) score (%) score (%)
i’ S 428 225 0535 26 6 05 92
Troch 9.06 3.67 0405 -24 63 -1.1 80
Inter 18.67 1061 0.569 31 57 =1.7 7
Total 3201 1653 0516 / -13 61 -1.4 16
Wards 1,01 028 0278 =99, 4 10 )
Total VI CV 1.0%, ACF = 1,008, BCF = 0.983, TH=3114

WHO Classification: Osteoporosis
Fracture Risk: High

Hinh 2.2: Két qud do mdt dé xwong tai C6 xwong dii

- Céch tinh chi s6 T cho nghién ctru cta ching t6i: khi co két qua iBMD
ching toi tién hanh tinh lai chi s6 T véi pBMD va SD dugc st dung theo gia tri
tham chiéu ctia nguoi Viét Nam. Tir d6 tinh dugc chi s& T méi phi hop cho
ngudi Viét Nam theo cong thirc sau:

iBMD — pBMD

Tscore = -

Trong d6: iBMD la mat d6 xwong ctia dbi tuong i.
pBMD |a mét d6 xuong trung binh ctia quan thé trong do tudi tir 20-40.

SD 1a @6 léch chuan ciia mat do xuong trung binh cua quan thé trong do
tuéi 20-40.
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Bdng 2.1. Mt dé xwong dinh trung binh (g/cm2) trong quan thé cia phu

ni Viét Nam do bang may Hologic®

. Mat o xuong dinh .
Vi tri xuong Tuo6i BMD dat dinh
pBMD(SD)
CXD (Neck) 0,80(0.10) 25
DTXD (Total hip) 0,86(0.10) 32
CSTL (Total lumbar spine) 0,98(0.11) 30

+ Déanh gid mat d6 xuong tai mdi vi tri CXD, DTXD, CSTL theo tiéu
chuan cia WHO:

Binh thuong: Tscore >-1

Giam mat do xuong: -2,5 < Tscore < -1

Loang xuong: Tscore <-2,5

+ Panh gid phu nit sau man kinh loang xuwong hay khong loang xuong
theo tiéu chuan cua ctia Hiép hoi qudc té vé do mat 6 xuong 1am sang va Hoi
Loang xuong Hoa Ky:

Phy nit sau man kinh loang xuong khi c6 Tscore < -2,5 & it nhat mot
trong ba vi tri (CXD, PTXD, CSTL)

Phu nit sau man kinh khong loang xuong khi cé Tscore > 2,5 & ca ba vi
tri (CXD, bTXD, CSTL)
2.3.6. Quy trinh ldy mdu phdn tich gen va bdo qudn

- Bénh nhan duogc lay mau tinh mach ngoai vi 2 ml méu vao budi sang
lac do6i vao ong chéng dong EDTA.

- Mau duoc van chuyén vé phong thi nghiém bang hop xop c6 da.

- Mau dugc tach huyét twong huyét thanh luu riéng trong t lanh tai nhiét
do -80°C.

- DNA duoc luu giir va bao quan trong ta lanh tai nhiét 6 -20°C.
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2.3.7. Cdc budc tién hanh phan tich gen
2.3.7.1. Dung cu va may moc

- May ly tdm Kubola 3300

- May minispin

- May lac vortex

- May do mat d§ quang NanoDrop 2000

- May u nhiét Thermomixer comfort

- May PCR mastercycle epgradient

- May Genalyzer 3500 — ABI My.

- May di¢n di Mulpid Exu

- May chup Geldoc

- Tu an toan sinh hoc

-Tu lanh bdo quan & -4°C, -20°C, -80°C

- Ong PCR 0,2ml, éng eppendorf 1,5ml duoc khir tring

- Bo pipet

- Pau cbn cic loai khir trung va khong c6 DNAase

- Gia dé 6ng, phién lanh dé mau

- Gang tay, 40 choang, gidy tham

- But da, dong ho bam gio, thung dung rac
2.3.7.2. Héa chdt va sinh pham

* Hoa chat va sinh pham tach DNA.

- Lysis-bufer A -1lit:

+ 8,3 g NH4CI

+ 1,0 g KHCO3

+2,0ml0,5MEDTA

-TKM 1 - lit:
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+10 ml 1M TRIS

+ 10 ml 1M KCI

+ 5ml 2M MgCI2

+4 ml 0,5M EDTA

- NP — 40 (nonidet) 25%-100 ml:

+ 25 g NP-40

+ Nudc cat hai 1an vira da 100 ml

- TKM 2 — 200 m:

+ 25 ml 5M NaCl

+ 175 ml TKM1

- 10% SDS (Sodium doecyl sulfate)

- 5M NaCl

- TE buffer:

+ Tris HCl 10mM

+ EDTA 1mM

+ Nudc tinh sach GIBCO UltraPure Distilled Water
* Hoa chét va sinh phém dé u PCR, dién di

- 10X FastDigest Green Buffer

- PCR Mastes mix 2x

- Thang DNA chuan

- Dung dich EDTA

- Bém dién di Ultrapure TMTBE buffer 0,5X
- Redsafe™

- Thach Agarose

- Nudc tinh sach GIBCO UltraPure Distilled Water
- Méu bénh pham DNA d4 duoc tach chiét



49

2.3.7.3. Ky thudt phan tich.

* Tach DNA, kiém tra do tinh sach va nong d6 DNA bang phuong phap
do mat d6 quang bang may NanoDrop 2000

Mau tinh mach ctia ddi twong nghién ctru duoc chong déng bang EDTA.

DNA tbng sé duoc tach tir t& bao bach cau theo quy trinh cua Estonia.
Céc budc tién hanh nhu sau:

+ Ngay thr nht:

- Ly 2,5ml mau toan phan vao 6ng 25 ml, cho dung dich Lysis-bufer A
vao dén 8,75 ml dung dich (6,25 ml dung dich Lysis-bufer A) lic dé ta lanh
30 phat.

- Ly tdm 2000 vong trong 10 phut (& 4°C)

- B6 dung dich ndi can than, cho tiép 7,5 ml dung dich Lysis-bufer A vao
éng roi ly tdm 2000 vong trong 10 phut.

- B6 dung dich ndi cén than, cho 1,6 ml dung dich TKM 1 vao, lic 1
lan cho tiép 100 pl dung dich 25% NP-40 vao ong liac déu dé duoc dung
dich dong nhét.

-Pé 6ng o tu -20°C

+ Ngay thur 2:

- Lam tan cham, ly tam 2000 vong 10 phut.

- B6 dung dich ndi can than, cho 0,8ml dung dich TKM2 vao, tron chdm
bang pipet dén khi tan tia. Cho tiép 30 pl dung dich SDS 10%, 800 pl TKM2,
tron bang pipet dén khi tan taa.

- Pé luu ong & tu & 56°C trong 20 phit.

- Cho nhanh 0,8 ml dung dich 5M NaCl vao tron bang pipet dén khi tan tia.

- Ly tdm 2000 vong trong 10 phat.
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- Bé dich noi vao éng 25 ml chtra 5,25 ml cén Ethanol 96% dé lanh ¢ -
20°C. Tron déu dng dén khi nhin thiy DNA dung pipet lay tia DNA cho vao
6ng 0,375 ml con Ethanol 70% lanh dé rira.

- Sau rira dé kho con bang cach dung nguoc pipet.

- Cho DNA vao 6ng 1,5 ml chira 0,25 ml dung dich TE buffer r6i lic déu
cho dén khi DNA tan hét.

- Luu ta 4°C

Sau d6 1ay 2 pl san phdm DNA tach chiét dé kiém tra d6 tinh sach va
néng d6 DNA bang phuong phap do mit d6 quang bang may NanoDrop
2000. Quy trinh tién hanh theo huéng dan ciia may
2.3.7.4. Xic dinh kiéu gen FTO rs1121980, LRP5 rs41494349 bang phwong
phap RFLP-PCR

Nguyén tic ctia k¥ thuat nay dya trén d6 dic hiéu ctia cic enzym cit gidi
han ddi véi vi tri nhan biét cta chiing trén DNA bo gen. Khi u v&i enzym gidi
han ¢ dung dich dém, pH, nhiét d0 va thoi gian thich hop, doan DNA s€ bi
enzym gidi han cat & vi tri ddc hiéu dé tao ra nhiing phan doan DNA vé1 kich
thude khac nhau. Dya vao kich thuéce cac doan sau khi cét dé xac dinh alen va
kiéu gen.
2.3.7.4.1 Xdc dinh kiéu gen FTO rs1121980 bang phirong phdp RFLP-PCR
Budc 1. Cap mdi sir dung:

Cap mdi dugc nhdm nghién cau tyu thiét ké dua trén cong cu hd tro
thiét ké moi cia NCBI (https://www.ncbi.nlm.nih.gov/tools/primer-blast/)
FTO rs1121980F: 5’-TCTATCCTGCATGTAATGAG-3’
FTO_rs1121980R: 5’-GTCACGTGTCTTGGTACCAT-3’
Budc 2. Thuc hién nhan doan gen bang phan tng PCR

- Pha Master mix
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S6 phan tng can chay s& dugc tinh bang tong sé6 mau can phan tich
cong thém mat mau chirng 4m va mot mau ching duong.

Thanh phan phan tng:

‘ Luong can/ S6 phan 7
Thanh phan ) Tong lugng
phan ung ung
Nuclease-free water 4 i ul
PCR Master mix 2X 10 pl ul
FTO_rs1121980F pl
2 ul
(10pM)
FTO_rs1121980R pl
2 pl
(10pM)
DNA 2 pl -
Téng luong 20 ul -
- Chu trinh nhiét chay PCR
95°C  95°C |
72°C 1 72°C

3 phat ' 30 giéy\ 56°C

| /30 giay | 10 phat

P > b
35 chu ky

Budce 3. Bién di kiém tra 5 pl san pham PCR (280 bp) trén gel agarose 2,5%,
135V trong 30 phat, d&m TBE 0,5X, nhuém Redsafe, DNA ladder 100bp
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Buéc 4. U vé6i enzyme cét gii han FastDigest Ndel ¢ 37°C trong 60 phut

S6 phan wng can u sé tuong duong vai s6 phan tng da chay PCR

Thanh phin Luong can/phan | So phan Tong
ung ung luong
Nuclease-free water 8,3 ul pl
FastDigest Green buffer 10X 1,4 ul ul
FastDigest Ndel 0,3 ul ul
San pham PCR 10 pl -
Tong luong 20 pl -

Budc 5. Bién di kiém tra 20 ul san pham sau u trén gel agarose 2,5%, 135V
trong 40 phut, d¢m TBE 0,5X, nhuom Redsafe, DNA ladder 100bp
Budc 6. Nhan dinh két qua

- Kiéu gen CC: bing 280 bp
- Kiéu gen CT: bang 280 bp + 259 bp + 21 bp
- Kiéu gen TT: bing 259 bp + 21 bp

2.45.4.2. Xdc dinh kiéu gen LRPS rs41494349 bc%ng phuong phap RFLP-PCR
Budc 1. Cap mai sir dung
Cap mdi dugc nhém nghién cau tu thiét ké dya trén cong cu hd trg
thiét ké mdi caa NCBI (https://www.ncbi.nlm.nih.gov/tools/primer-blast/)
LRP5_F (4uM): 5-CTCTGGGCATAGTGCTCCATC-3’
LRP5 R (4uM): 5'-CCGGAGATGACCACGTTCTG-3'
Budc 2. Thuc hién nhan doan gen bang phan tng PCR
- Pha Master mix

S6 phan ung can chay s& duoc tinh bang tong s6 mau can phan tich cong
thém mot mau chang &m va mot mau chiang duong.
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Thanh phan phan Gng:

‘ Luong can/phan S6 phan 7
Thanh phan ' g’ P ,p Tong lugng
ung ung
Nuclease-free water 4 ul ul
PCR Master mix 2X 10 pl pl
LRP5_F (4uM) 2 ul ul
LRP5 R (4uM) 2 ul pl
DNA 2 ul -
Tong luong 20 pl -
- Chu trinh nhiét chay PCR
95°C  95°C |
68°C | 68°C
2 phat ' 15 giay \ 58°C
/1 phit 8 pht \
30 gidy ' 159G
e mmm e > o
38 chu ky

Budce 3. Bién di kiém tra 5 pl san pham PCR (308 bp) trén gel agarose 2,5%,
135V trong 30 phat, d&m TBE 0.5X, nhuém Redsafe, DNA ladder 100bp
Budc 4. U véi enzyme cat gidi han Eco471 (Avall) ¢ 37°C trong 60 phut

S6 phan @ng can  s& tuong duong vai s6 phan tng di chay PCR

Thanh phin Luqngrcén/phén S6 phan ung | Tong luong
ung
Nuclease-free water 7 ul pl
10X buffer R 2 Ml ul
Eco471 1yl ul
San pham PCR 10 pl -
Tong luong 20 pl -
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Budce 5. bién di kiém tra 20 pl san pham sau u trén gel agarose 2,5%, 135V
trong 40 phut, d@&m TBE 0,5X, nhuém Redsafe, DNA ladder 100bp
Buéc 6. Nhan dinh két qua
- Kiéu gen AA: bing 308 bp
- Kiéu gen AG: bang 308 bp + 257 bp + 51 bp
- Kiéu gen GG: bang 257 bp + 21 bp
2.3.7.5. Qui trinh xdc dinh kiéu gen MTHFR rs1801133 bang ARMS-PCR
Budc 1. Cap mdi sir dung
Cap mdi dugc nhém nghién ciru ty thiét ké dya trén céng cu hd tro thiét
ké moi cia NCBI (https://www.ncbi.nlm.nih.gov/tools/primer-blast/)
MTHFR C677T F:5-TGC TGT TGG AAG GTG CAA GAT-3
MTHFR C677T Rwt: 5-GCG TGA TGA TGA AAT CGG-3
MTHFR C677T Rm: 5-GCG TGA TGA TGA AAT CGA-3
Budc 2. Thuc hién nhan doan gen bang phan tng PCR
- Pha Master mix
S6 phan ung can chay s& duoc tinh bang téng sé mau can phan tich
cong thém maot mau chirng 4m va mot mau ching duong.

Thanh phan phan ung:

Thanh phin Lu:qng,cén/phén Sé,phén Tong luong
ung ung
Nuclease-free water 4.5 ul ul
PCR Master mix 2X 7.5 ul ul
MTHFR C677T F pl
(10uM) 0.5 ul
MTHFR C677T Rwt/ 05 pl
Rm (10pM)
DNA 2 ul -
Tong lugng 15 pl -
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- Chu trinh nhiét chay PCR

96°C  96°C |
72°C

15 giay \ 61°C

/30 gidy ! 1 phat

D R > ©
32 chu ky

72°C

2 phat

Budc 3. Bién di kiém tra 15 pl san pham PCR trén gel agarose 2,5%, 135V
trong 20 phut, d¢ém TBE 0,5X, nhuém Redsafe, DNA ladder 100bp

Buéc 4. Nhan dinh két qua: San pham & vi tri 226bp

- Kiéu gen CC: 1 bang & giéng Rwt

- Kiéu gen CT: 2 bang ¢ 2 giéng Rwt va Rm

- Kiéu gen TT: 1 bang ¢ giéng Rm
2.3.7.6. Phuong phap giai trinh ty gen
- Vi da hinh gen MTHFR rs1801133 c6 3 kiéu gen (CC, CT, TT), véi da
hinh gen LRP5 rs41494349 c6 3 kiéu gen (AA, AG, GG), véi da hinh gen
FTO rs1801122 c6 2 kiéu gen (CC va CT). Ung véi mdi kiéu gen ching toi s&
ldy 3 mau ngau nhién, tong cong c6 24 miu dugc tién hanh giai trinh tu gen
truc tiép theo phuwong phap Sanger.
- PCR cho giai trinh ty: san phélm PCR tinh sach sé dugc st dung lam
khuon cho phan tng PCR st dung bd kit BigDye Terminator V3.1 theo hai
chiéu xudi va nguoc cho mdi doan can doc. Mbi phan tmg PCR cho giai trinh
tu gen bao gdm: 1ul BigDye sequencing Buffer 5X, 1pul mdi xudi hodc mdi
nguoc 1,6 pmol/ul, 1Tyl Big Dye, 2-4ul DNA da dugc tinh sach va nudce cho
tong thé tich 1a 10pl. K§ thuat PCR cho giai trinh tu gen duoc tién hanh trén

may luan nhiét véi chu trinh nhiét nhu sau: bién tinh ban dau & 96°C trong
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vong 1 phut, tiép theo 1a 25 chu ky cuia su bién tinh ¢ 96°C trong 10 gidy;
50°C trong 5 gidy; 60°C trong 4 phut. Giam nhiét nhanh dén 4°C va gitt cho
dén khi sir dung.
- Tinh sach san pham PCR cho sequencing: sau khi PCR cho giai trinh
tu, 3ul EDTA va 60ul ethanol 100% dugc bd sung vao san pham PCR, tiép
theo tién hanh ly tim 4000rpm trong 30 phut & 4°C. Sau d6 DNA két tila dugc
sdy kho & nhiét d6 phong trong 15 pht.
- Bién tinh miu: bo sung 10pl Hi-Di vao timg mau. Sau d6 tron déu
mau. Mau duoc bién tinh & 95°C trong 2 phit truéc khi 1am lanh nhanh bang
da.
- Mau d3 sin sang cho giai trinh tu: trinh tu cua cac doan DNA duogc xac
dinh trén may giai trinh tu tuy dong ABI PRISM®3500 Genetic Analyzers.
Cac nucleotid trén doan gen s& duoc biéu hién bang cac dinh (peak) voi 4
mau tuong duong véi 4 loai nucleotid A, T, G, C.
So sanh két qua xac dinh cac kiéu gen bang phuwong phép giai trinh tu gen &
mau ngau nhién véi két qua xac dinh kiéu gen bang phuong phap RFLP -PCR
va ARMS —PCR. Két qua tuong dong 24/24. Tir d6, ching t6i thiy phuong
phap RFLP -PCR va ARMS — PCR 13 k¥ thuat dang tin cdy va c6 thé sir dung
phan tich kiéu gen FTO rs1121980, LRP5 rs41494349, MTHFR rs1801133.
2.3.7.7. Phdn tich két qua xdc dinh kiéu gen va alen

— Su tOn tai cia cac alen dot bién hodc binh thuong duoc khéng dinh
bang sy xuat hién cia san pham DNA tuong Gng do dai da biét trudc. Doi
chtng két qua dién di véi thang chuan DNA dé biét kich thuéc cua cac san
pham PCR.

— Két qua duoc kiém tra lai bang giai trinh tu gen

— Phan loai cac mau két qua kiéu gen theo nhom

— Két qua duoc trinh bay dang ty 1& phan tram
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2.4. Cac bién so nghién ctru

Bing 2.2. Cic bién s6 nghién ciru

. Phwong . Tiéu
Tén . . Cong cu R
% Loaibién| Don vi phap X chuan
bién so " thu thap , .
thu thap danh gia
Tubi Lién tuc Nam Phong van Bénh an
Tubi c6 kinh Lién tuc Nam Phong van Bénh an
Tudi man kinh | Lién tuc Nam Phong van Bénh an
S6 nim min kinh | Lién tuc Néam Phong van Bénh an
S6 con Lién tuc con Phong van Bénh an
. | Néngthon/ .
Khu vuc song | Phan loai . .| Phéng van Bénh an
Thanh thi
Chiéu cao Lién tuc Cm Kham Thud6ce
Can nang Lién tuc Kg Kham Can dién tir
" 2 ) Can nang/
BMI Lién tuc Kg/m Kham . 9 WHO
Chiéu cao
) X . MET- phat/ | Hoi, tinh, B cau hoi
Hoat dong thé luc| Lién tuc \ 2. .
tuan quy doi Active - Q
Tién sir ga ,
ien st gay Phan loai | C6/ Khéng | Phong van Bénh an
Xuong
May do mat do
BMD CXP | Liéntuc | glem? Kham YO MmO Who
xuong Hologic
, May do mat do
BMD PTXP | Liéntuc |  glcm? Kham OO WHo
xuwong Hologic
. May do mat do
BMD CSTL | Liéntuc |  glem? Kham yaomateol \who
xuwong Hologic
Kiéu gen MTHFR _ Phantich
Phan 1 CCICTITT ARMS- PCR
rs1801133 an foal gen
Kiéu gen LRP5 Phan tich
Phan loai | AA/AG/GG RFLP-PCR
rs41494349 anfodl gen
Kié FTO Phén tich
eueet Phan loai | CC/CT/TT RFLP-PCR
rs1121980 gen
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2.5. So' dd nghién ciru

Phu nir sau man kinh duoc sang loc bang héi
bénh, khdm bénh, xét nghiém mau co ban

n =566

Po mat d6 xuong va 1ay méau phan tich gen

loang xuong khong loang xuong
n =223 n =343

Phan tich gen xac dinh kiéu gen va alen ctia 3 da hinh gen MTHFR
rs1801133, LRP5 rs41494349, FTO rs1121980

Muc tiéu 1 Muc tiéu 2

Xac dinh tinh da hinh kiéu gen va i Tim hiéu mdi lién quan giira cac
so sanh tan sb kiéu gen, alen & @ da hinh gen voi mat do xwong va
nhom loang xuwong so vl nhom mot so yéu td6 nguy co lodng
khong loang xuong xuong
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2.6. Sai s6 va khong ché sai sd.

* Sai 56:

eSai 56 nhd lai: ddi tuong tra 10i khong ding hodc khong tra 10i.

eSai s6 hé thong: sai s6 trong qua trinh thu thap s liéu, do luong, nhap
liéu va phan tich s liéu.

eSai s6 do dung cu do luong, ki thuat do luong, k¥ thuat do mat do
xuong va ki thuat tach chiét ADN, phan tich gen.

* Khong ché sai so:

- Cac ddi twong nghién ctru dugc phong van, kham 1am sang, do chiéu
cao, can ning, kiém tra két qua xét nghiém mau boi bac sy chuyén khoa Co
Xuong Khép di dugce tap hudn.

- Cac ddi twgng nghién ctru duge do mat do xuong trén cing mot may
Explorer cua hang Hologic — My dat tai Trung tdm Ung budu va Y hoc hat
nhan — Bénh vién Bach Mai boi ky thuat vién di duoc tap huan.

- Cac phuong phap tach chiét ADN, phan tich cac kiéu gen dugc thuc
hién tai labo BO mon Sinh 1y bénh, Pai hoc Y Ha ndi bd1 Bac si Sinh 1y bénh
da duogc dao tao vé phan tich gen. Két qua nay duoc kiém tra lai tai labo Bo
mon Sinh 1y hoc boi Béc si sinh 1y hoc dd duoc dao tao vé phan tich gen.

- Lam sach s6 liéu trudc khi nhdp vao may tinh, phat hién thiéu s liéu
va sb liéu vo 1y, ma hoa trude khi nhép.

2.7. Phan tich va xir 1y so liéu

S liéu dugc nhap va kiém tra bang phin mém REDCap. Cac bién dinh
lugng duoc trinh bay dudi dang trung binh va do léch chuin (SD) néu phan
bd chuan hodc trung vi va khoang tr phan vi néu khong phan bd chuin. Céc
bién dinh tinh duoc trinh bay dudi dang tan s6 va ty 1¢ phan trim. Vi bién
lién tyc, so sanh giira cac gia tri trung binh dugc thuc hién b'fmg kiém dinh

Independent samples T test hodc phan tich phuong sai mot yéu té hodc Mann
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Whitney-U test hodic Kruskal-Wallis test. Vi cac bién phén loai, so sanh giita
cac ty 1€ dugc thuc hién béng kiém dinh Chisquare test hoac Fisher Exact test.
Phan tich méi lién quan cuia kiéu gen cing cac yéu t6 khac (tudi, cAn ning,
chiéu cao, BMI, khu vuc va trinh d6 hoc vAn, tién st giy xuwong) voi mat do
xuong tai 3 vi tri CXD, PTXD, CSTL bang phén tich hdi quy tuyén tinh don
bién va da bien.

Véi mbi gen, cac kiéu gen duge ma hod va dua vao cac md hinh gia dinh
dé phan tich: M6 hinh troi, mé hinh dong trdi, mé hinh siéu troi, mod hinh lin
va md hinh cong hop. Tan s alen, kiéu gen duoc trinh bay theo tan s (%) va
quy luat Hardy-Weinberg-Equilibrium vé su phan bd kiéu gen trong quan thé
dugc kiém dinh bang Chisquare test hodc Fisher exact test. Phan tich hdi quy
tuyén tinh don bién duoc ap dung dé danh gia anh huong don gen doi v4i mat
d6 xuwong & 3 vi tri. Anh hudng ciia cac yéu té di truyén duoc phan tich trong
cac md hinh hoi quy da bién sau khi diéu chinh theo cac yéu td nguy co khac.
Nhom dbi tuong khong co hodc ¢6 mot alen nguy co duge sir dung 1am nhom
tham chiéu.

Heé s6 hdi quy (coefficient) chua hiéu chinh va sau khi hiéu chinh dugc
tinh toan véi khoang tin cdy 95%. Gié tri p < 0,05 theo 2 phia dugc coi lacd y
nghia thdng ké.

Phan mém ngon ngit R phién ban 3.6.3 dugc sir dung dé phan tich thong
ké va v& biéu do.

2.8. Dao durc nghién ciru

- Nghién citu nay st dung mot phan s liéu trong dé tai « Xac dinh tinh
da hinh va su nhay cam cua cac gen lién quan dén lodng xuong va giy xuong
trén ngudi Viét Nam” do Quy Phat trién Khoa hoc va Cong nghé Qudc gia
(NAFOSTED) tai trg di dugc chimg nhan chap thuan boi hoi dong dao duc
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trong nghién ctu y sinh hoc caa Vién Nghién ctu Y hoc Binh Tién Hoang s
01/HPDD-VNCYHDTH ngay 27 thang 01 nam 2016.

- Cac d6i twong tham gia nghién ciru dugc cung cap day da thdng tin vé
muc dich ctia nghién ctu, quy trinh tién hanh, ky phiéu chap nhan dong y
tham gia nghién ciru, c6 quyén rat khoi nghién ctu khi khéng muén tham gia.

- Céc thong tin lién quan dén bénh nhan dugc dam bao bi mat.

- Céc k¥ thuat thao tac trén bénh nhan dugc dam bao dung chuyén mon.

- Pé tai nghién ctu nay duoc thuc hién hoan toan vi muc dich khoa hoc

chir khdng vi muc dich nao khac.
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CHUONG 3. KET QUA NGHIEN CUU

3.1. Pic diém chung cia doi tweng nghién ciru

Nghién ctru duogc thyc hién trén 566 phu nir sau man kinh duoc
kham sang loc tai Khoa Kham Bénh va Khoa Co Xwong Khap, Bénh
vién Bach Mai

Bing 3.1: Pic diém chung ciia doi twong nghién civu

Pic diém Nhom nghién ciu (n = 566)
*Tubi (nim) 59,6 + 7,39
2Chiéu cao (cm) 152,0 + 5,48
3Can nang (kg) 51,29 + 7,37
“BMI (kg/m2) 22,13 + 2,70
°Ph&n nhém BMI
Binh thudng 327 (57,8)
Thiéu can 40 (7,1)
Thira can va béo phi 199 (35,1)
°Noi séng
No6ng thon 428 (75,6)
Thanh thi 138 (24,4)
°Hoat dong thé lyc (MET-phlt/tuan)
Chua dat (<600) 242 (42,8)
Dat (>600) 324 (57,2)
®P3c diém tién sir san khoa
S6 con 33+15
Tuo6i mén kinh (nim) 489+38
S6 ndm man kinh (ndm) 10,6 + 8,41
°Pic diém tien st gy xuong, n (%)
Khéng 505 (89,2)
Cé 61 (10,8)

a: Ca&c bién tuan theo quy lugt phan phédi chudn dwoc biéu dién bang gia tri trung
binh va dé léch chudn,
b: Bién phan logi duroc biéu dién bang phan trdam (so heong).
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Nhdn xét:

- Tudi trung binh caa nhdm nghién ciu 13 59,6 tudi, can nang trung binh
51,29 kg, chiéu cao trung binh 12 152 cm, BMI trung binh 1a 22,13 kg/m?

- Trong phan nhém BMI, nhém BMI binh thuong chiém ty 1& cao nhét
57,8%, nhom thira can va béo phi chiém ty 1¢ 35,2%, nhém thiéu can chiém 7,1%

- Ty Ié hoat dong thé luc dat chiém 51,8%, tui man kinh trung binh Ia
48,9 tudi, s6 nim sau méan kinh trung binh 1a 10,6 nam, s con trung binh 1a

3,3 con, 10,8% phu nix sau mén kinh cé tién st giy xuong.
Mat d§ xwong ciia doi twong nghién ciru
0.9

0.7
0.6
€05

0.3
0.2
0.1

CXb bTXD CSTL
Vi tri
Biéu d6 3.1: Pic diém mit d xwong cia doi twong nghién ciru

Nhdn xét: Mat d6 xuong tai dau trén xwong dui 1 cao nhat, trong khi mat do

xuong tai ¢6 xwong dui 1a thap nhat.
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Ty 1¢ loding xwong ciia ddi twong nghién ciru

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
bTXD CSTL Chung
Vi tri

W Loang xwong M Khong loang xuong

Biéu @6 3.2: Phan bé ti 1¢ loding xwong ciia d6i twong nghién ctru
Nhdan xét:

- Trong ba vi tri CXD, BDTXD, CSTL thi ty I¢ lodng xuong tai CSTL la
cao nhat, ty ¢ loang xwong tai DPTXD 14 thap nhét.

- Ty Ié lodng xuwong chung (lodng xuwong & bat cir mot trong ba vi tri
CXDb, bTXD, CSTL) 1a 39,4%.
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Bing 3.2: Pic diém chung ciia déi twong nghién ciru theo phan nhom

loang xwong va nhom khongloang xwong

Phan nhom Loding xuong Khéng loédng P
xuong

Pic diém =223 n=343
*Tudi (ndm) 63,88 (8,00) 56,75 (5,35) <0,001
®Chiéu cao (cm) 150,38 (5,76) 153,21 (4,98) <0,001
4Can ning (kg) 47,68 (6,71) 53,63 (6,81) <0,001
“BMI (kg/m2) 21,05 (2,48) 22,84 (2,61) <0,001
®Phan nhém BMI <0,001
Binh thuong 147 (65,9%) 180 (52,5%)
Thiéu can 29 (13,0%) 11 (3,2%)
Thira can va béo phi 47(21,1%) 152 (44,3)
PNoi séng 0,304
Nong thon 163 (73,2%) 265 (77,3%)
bThz;mh thi 60 (26,8%) 78 (22,7%)

Hoat dong thé luc (MET-

phut‘/tué'n)g el <0,001
Chua dat (<600) 121(54,3%) 124 (36,2%)
Dat (>600) 102 (45,7%) 219 (63,8%)
*Pic diém tién st san khoa
S6 con 3,69 (1,81) 3,01 (1,24) <0,001
Tudi méin kinh (nim) 48,08 (4,21) 49,49 (3,41) <0,001
S6 nam min kinh (ndm) 15,81 (9,08) 7,27 (5,88) <0,001
®Pic diém tién st gdy xuwong 0,019
Khong 190 (85,2%) 315 (91,8%)
Co 33 (14,8%) 28 (8,2%)

a: CAc bién tuan theo quy lugt phan phéi chudn duoc biéu dién bang gia tri trung bink va dg léch

chudn, gid tri p nhdn duoc tir kiém dinh Independent samples T test.

b: Bién phan logi duwoc biéu dién bang phan tram (so long), gid tri p nhdn duwoc tir kiém dinh

Chisquare test.

Nhdan xét:

- C6 su khéc biét c6 y nghia thong ké vé tudi, chiéu cao, can nang, BMI,
phan nhém BMI, sb con, tudi man kinh, sé6 nim man kinh, hoat dong thé luc
va tién str giy xuong ciia nhom lodng xuwong so véi nhém khong lodng xuong.

- Khdng c6 sy khac biét vé ty 16 phu nir sau man kinh séng ¢ thanh thi va
nong thon cua nhom loang xwong va nhom khong loang xuwong.
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Pic diém mat dd xwong

1
0.8
E 0.6
(&S]
> 04
0.2
0
bTXD CSTL
Vi tri

B Loang xuong ™ Khong loang xuong

Biéu d6 3.3: Dic diém mat d xwong cia doi tweng nghién ciru theo phan
nhom loing xwong va nhom khong loang xwong
Nhdan xét:
- Gia tri mat do xuwong cua nhom khéng lodng xwong thap hon nhém

loang xuwong & ca ba vi tri CXD, BPTXD, CSTL (p< 0,001).

3.2. Phan b6 tin so Kiéu gen va alen ciia da hinh gen MTHFR rs1801133,
LRP5 rs41494349, FTO rs1121980 ciia déi twong nghién ciru
3.2.1. Nong dé DNA va dé tinh sach trung binh

Bing 3.3. Nong dp DNA va dé tinh sach trung binh

Mau nghién ciru

Théng so
(n=566)

Nong d6 DNA (ng/ul), median (min — max) 284,71 (36,5 —-1173,8)

Do tinh sach (A260/A280), median (min — max) 1,90 (1,52 —2,09)

Nhan xet:

Nong do DNA va d¢ tinh sach cho thiy cac miu DNA ctia chang toi du

tiéu chuan dé thuc hién phan tich gen.
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3.2.2. Kiéu gen va alen ciia da hinh gen MTHFR rs1801133

Kiéu gen dugc doc & 2 giéng:

« Chilén band & gleng dau: kiéu gen CC (mau 2)
+ Chilén band & gleng thir 2: kiéu gen T (mau 1)
« Lén band & ca 2 giéng: kiu gen CT (mau 3)
Alen T Ia alen hi€ém

Band clia alen C va T déu ndm & 226bp.

Hinh 3.1. Két qud xdc dinh kiéu gen MTHFR rs1801133 bing phwong
phap ARMS-PCR

——
C T G C G G ¢ AG:CIC @ ATTTCA

Mau 1

i€ G AT T TC A

Mau 2 | i A oA
\/\/\AN\ f\/\/\f |Vl \-. ﬂf U\‘V

TGCGGG&GTCG.—HTTTC:’.

MAu 3 r f\ .y
a \! .kfﬁ”« J l'f}f .u.r \ /&E

Hinh 3.2. Ket qud xdc dinh kiéu gen MTHFR rs1801133 bang phwong

phap gidi trinh tw gen
Mdu 1(1D:3389): Tai vi tri SNP xudt hién mét dinh chi thi logi nucleotide C, twong
g kiéu gen CC
Mau 2(1D:3391): Tai vi tri SNP xudt hién 2 dinh do mét nira alen mang nucleotid C,
mét nita alen mang nucleotid T, twong tng kiéu gen CT.
Mau 3(1D:3390): Tai vi tri SNP xudt hién mét dinh chi thi loai nucleotide T, twrong
img kiéu gen TT
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Bing 3.4. Phin bé tin s6 kiéu gen va alen ciia da hinh gen MTHFR

rs1801133 ciia déi twong nghién ciru

. MTHFR rs1801133
Alen va kieu gen
n =566 Ty 1€ (%)

CC 404 71,4
Kiéu gen (n) CT 152 26,8

TT 10 1,8

C 960 84,8
Alen (2n)

T 172 15,2

p theo HDW p=0,317

Gia tri p theo HDW nhdn duoc tir kiém dinh Hardy Weinberg.
Nhdan xét:
- Phan bé kiéu gen MTHFR rs1801133 trong nhém nghién ctru dat can bang
dinh luat Hardy Weinberg.
- Ty lé alen T chiém 15,2%. C6 10 bénh nhan c6 kiéu gen TT chiém 1,8%.

3.2.3. Kiéu gen va alen ciia da hinh gen LRPS5 rs41494349

Méu nghién c(tu xuat hién 1 band 308bp: kiéu gen AA

Mau nghién c(fu xudt hién 2 band 308bp + 257bp: ki€u gen AG
Mau nghién cltu xuét hién 1 band 257bp: kiéu gen GG

Alen G la alen hiém.

Hinh 3.3. Két qua xdc dinh kiéu gen LRP5 rs41494349 bing phwong phdp
RFLP-PCR
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G C C ATOCAACG CIGG ACCTACTCTG

s A

Hinh 3.4. Xdic dinh kiéu gen LRPS rs41494349 bang phwong phap gidi
trinh tw gen

Mdu 1(ID:3336): Tai vi tri SNP xudt hién mér dinh chi thi logi nucleotide A, tuwong
ing kiéu gen AA

Mau 2(1D:3343): Tai vi tri SNP xudt hién 2 dinh do mét nita alen mang nucleotid A,
mét nita alen mang nucleotid G,twong ing kiéu gen AG.

Mau 3(1D:3140): Tai vi tri SNP xudt hién mét dinh chi thi loai nucleotide G, twong
vmg kiéu gen GG

Bing 3.5. Phdn bé tan so kiéu gen va alen ciia da hinh gen LRP5

rs41494349 ciia doi twong nghién cuu

Alen va kidu gen LRP5 rs41494349
n =566 Ty 1& (%)
AA 480 84,8
Kiéugen(n) | AG 82 14,5
GG 4 0,7
A 1042 92,0
Alen (2n) G 90 8.0
p theo HDW p =0,808

Gié tri p theo HDW nhdn duwroc tir kiém dinh Hardy Weinberg.
Nhdn xét:
- Phan b kiéu gen LRP5 rs41494349 trong nhoém nghién ctru dat cin bang
dinh luat Hardy Weinberg.
- Ty & alen G chi chiém 8%. C6 4 bénh nhan c6 kiéu gen GG chiém 0,7%.
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3.2.4. Kiéu gen va alen ciia da hinh gen FTO rs1121980

DNA leader

CC CT CT cCcC .
T e T - s e s e
Maju nghién cfu xuét hién 1 band 280bp: kiéu gen CC
Mau nghién cfu xuét hién 2 band 280bp + 259bp: kiéu gen CT
Alen T la alen hiém.

Hinh 3.5. Két qua xdc dinh kiéu gen FTO rs1121980 bang phwong phdp
RFLP-PCR

T G A A ATCTUCACATGGTACTCAA

" A

T G AAAT CTUCA YATGGTATCTCAA

2 o

Hinh 3.6. Két qua xdc dinh kiéu gen FTO rs1121980 bang phwong phdp
gidi trinh tw gen
Mdu 1(1D:3140): Tai vi tri SNP xudt hién mét dinh chi thi logi nucleotide C, twong

g kiéu gen CC
Mau 2(1D:3266): Tai vi tri SNP xudt hién 2 dinh do mét nira alen mang Nucleotid C,
mét nira alen mang Nucleotid T, twong itng kiéu gen CT
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Bing 3.6. Phin bé tin s6 kiéu gen va alen ciia da hinh gen FTO rs1121980

cua doi twong nghién ciru

) FTO rs1121980
Alen va kiéu gen
n =566 Ty 1€ (%)

CcC 395 69,8

Kiéu gen (n) CT 171 30,2
1T 0 0
C 961 84,9

Alen (2n)
T 171 15,1
p theo HDW p <0,0001

Gié tri p theo HDW nhdn duoc tir kiém dinh Hardy Weinberg.
Nhan xét:
- Phan b kiéu gen FTO rs1121980 trong nhom nghién ctru chua dat can
bang dinh luat Hardy Weinberg.
- Ty lé alen Tchi chiém 15,1%. Khong c6 kiéu gen TT trong nhom nghién ctru.
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3.2.5. Phin bé kiéu gen va alen ciia da hinh MTHFR rs1801133, LRPS
rs41494349, FTO rs1121980 ciia nhom phu nit sau man kinh loang xwong
voi nhom khong lodng xwong

Bing 3.7. Phin bé kiéu gen va alen ciia da hinh MTHFR rs1801133, LRP5
rs41494349, FTO rs1121980 ciia nhom phu nii sau man kinh loang xwong

so voi nhom khong loang xwong

Loang xwong | Khong loang xwong
Kidu gen n=223 n=343 P
Kiéu gen MTHFR rs1801133
Kid cC 155 (69,5) 249 (72,6)
'eU gen CT 62 (27.8) 90 (26,2)
n (%)
TT 6 (2,7) 4 (1,2) 0,35
Alen C 372(83,4) 588(85,7) 09
2n (%) T 74(16,6) 98(14,3) ’
Kiéu gen LRP5 rs41494349
g AA 186 (83,4) 294 (85,7)
Kiéu gen
AG 35 (15,7) 47 (13,7)
n (%)
GG 2 (0,9) 2 (0,6) 0,65
Alen A 407 (91,3) 635 (92,6) 043
2n (%) G 39 (8,7) 51(7,4) ’
Kiéu gen FTO rs1121980
Kiéu gen cC 159 (71,3) 236 (68,8)
n (%) CT 64 (28,7) 107 (31,2) 0,59
Alen C 382 (85,7) 579 (84,4) 069
2n (%) T 64 (14,3) 107 (15,6) ’

Gié tri p nhdn dwoc tir kiém dinh Chisquare test

Nhdn xét: Khdng c6 su khac biét c6 y nghia thong ké vé phan b kicéu gen va
alen ctia da hinh MTHFR rs1801133, LRP5 rs41494349, FTO rs1121980 ¢
nhém phu nir sau man kinh lodng xwong véi nhom phu ni sau mén kinh

khong loang xuong.
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3.2.6. Phin bo kiéu gen va alen cia da hinh MTHFR rs1801133, LRP5
rs41494349, FTO rs1121980 ciia nhom phu nit sau man kinh loang xwon(
voi nhom giam mdt do xwong va nhom mat do xwong binh thuong.

Bing 3.8. Phin bé kiéu gen va alen ciia da hinh MTHFR rs1801133, LRP5
rs41494349, FTO rs1121980 ciia nhom phu nit sau man kinh loang xwong
so voi nhom giam mdt dp xwong va nhom mdt dp xwong binh thuwong tai vi

tri co xwong dui

Co xwong dui | BMD binh _ Lodn
: thwong Glam BMD xu’(mz P
Kidu gen n=222 n=253 n=91
Kiéu gen MTHFR rs1801133
y cC 160(72,1) | 176 (69,6) | 68 (74,7)
Kiéu gen
(%) CT 62 (27,9) 69 (27,2) 21 (23,1) | 0,10
TT 0 (0,0 8 (3,2) 2 (2,2)
Alen C 382(86,0) 421(83,2) | 157(86,3) 038
2n (%) T 62(14,0) 85(16,8) 25(13,7) !
Kiéu gen LRP5 rs41494349
L AA 190 (85,6) | 212(83,8) | 78(85,7)
Kiéu gen
(%) AG 29 (13,1) 40 (15,8) 13 (14,3) | 0.56
GG 3(1,3) 1(0,4) 0 (0,0)
Alen A 409(92,1) 464(91,7) | 169(92,9) 088
2n (%) G 35(7,9) 42(8,30) 13(7,1) !
Kiéu gen FTO rs1121980
Kiéu gen cC 154 (69,4) | 180(71,1) | 61 (67,0) 075
n (%) CT 68 (30,6) 73 (28,9) 30 (33,0) '
Alen C 376(84,7) 433(85,6) | 152(83,5) 075
2n (%) T 68(15,3) 73(14,4) 30(16,5) !

Gié tri p nhdn dwoc tir kiém dinh Chisquare test

Nhdn xét: Khdng c6 su khac biét c6 y nghia thong ké vé phan b kicéu gen va
alen cua da hinh MTHFR rs1801133, LRP5 rs41494349, FTO rs1121980 &
nhdém phu nir sau man kinh lodng xwong vadi nhom giam mat do xuong va

nhom mat do xwong binh thudng tai vi tri 6 xwong dui
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Bing 3.9. Phin bé kiéu gen va alen ciia da hinh MTHFR rs1801133, LRP5
rs41494349, FTO rs1121980 ciia nhom phu nii sau mdn kinh loang xwong

voi nhom giam mdt do xwong va nhom mdt dp xwong binh thuong tai vi tri

dau trén xwong dui

Pau trén | BMD binh . Lodng
Giam BMD
xuwong dui thwong =168 xuong P
Kiéu gen n=351 - n=47
Kiéu gen MTHFR rs1801133
» cC 252 (71,8) | 118(70,2) | 34(72,3)
Kiéu gen
(%) CT 95 (27,1) 45 (26,8) 12 (25,5) | 0.68
TT 4(1,1) 5 (3,0) 1(2,1)
Alen C 599(85,33) | 281(83,63) | 80(85,11) 076
2n (%) T 103(14,67) | 55(16,37) | 14(14,89) |
Kiéu gen LRP5 rs41494349
. AA 298 (84,9) | 144 (85,7) | 38(80,9)
Kiéu gen
" (%) AG 49 (14,0) 24 (14,3) 9(19,1) | 050
GG 4 (1,1) 0 (0,0 0 (0,0)
Alen A 645(91,88) | 312(92,86) | 85(94,43) 075
2n (%) G 57(8,12) 24(7,14) 9(9,57) ’
Kiéu gen FTO rs1121980
Kiéu gen cC 248 (70,7) | 111 (66,1) | 36 (76,6) 0.2
n (%) CT 103(29,3) 57 (33,9) 11 (23,4) '
C 599(85,33) | 279(80,04) | 83(88,30)
Alen 0,32
T 103(14,67) | 57(19,96) | 47(11,70)

Gia tri p nhdn dworc toe kiém dinh Chisquare test

Nhdn xét: Khong co su khac biét co ¥ nghia thong ké vé phan bo kiéu gen va
alen cua da hinh MTHFR rs1801133, LRP5 rs41494349, FTO rs1121980 &

nhom phu nit sau man kinh lodng xwong vai nhom giam mat do xuong va

nhoém mat do xwong binh thudng tai vi tri dau trén xuwong dui.
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Bing 3.10. Phin bé kiéu gen va alen ciia da hinh MTHFR rs1801133,
LRP5 rs41494349, FTO rs1121980 cita nhom phu nir sau man kinh loang

xwong voi nhom giam mdt do xwong va nhom mdt do xwong binh thuong

tai vi tri cgt song thit lung

Cot song thit lung . )
BMD‘blnh Giim BMD Loang
thwong =239 xwong P
.z n=125 n=202
Kiéu gen
Kiéu gen MTHFR rs1801133
L cC 90 (72,0) 174 (72,8) | 140(69,3) | 0.46
Kiéu gen
(%) CT 35 (28,0) 60 (25,1) 57 (28,2)
TT 0 (0,0) 5(2,1) 5 (2,5)
Alen C 215(86,00) | 408(85,36) | 337(83,42) | 0,59
2n (%) T 35(14,00) 70(14,64) 67(16,58)
Kiéu gen LRP5 rs41494349
Kidu gen AA 103 (82,4) | 209 (87,4) | 168(83,2) | 0.64
" (%) AG 21 (16,8) 29 (12,1) 32 (15,8)
GG 1(0,8) 1(0,4) 2 (1,0)
Alen A 227(90,80) | 447(93,51) | 368(91,09) | 0,30
2n (%) G 23(9,20) 31(6,49) 36(8,91)
Kiéu gen FTO rs1121980
Kiéu gen cC 82(65,6) 165 (69,0) | 148(73,3) | 0.32
n (%) CT 43 (34,4) 74 (31,0) 54 (26,7)
Alen C 207(82,80) | 404(84,52) | 350 (86,63) | 0,32
2n (%) T 43 (17,20) | 74 (15,48) | 54 (13,37)

Gia tri p nhdn dwoc tir Kiém dinh Chisquare test

Nhdn xét: Khdng c6 su khac biét c6 ¥ nghia thong ké vé phan b kiéu gen va
alen cua da hinh MTHFR rs1801133, LRP5 rs41494349, FTO rs1121980 ¢

nhom phu nir sau méan kinh lodng xwong va nhém giam mat dé xuong so voi

nhoém mat do xwong binh thuong tai vi tri cot séng that lung.



76

3.3. Moi lién quan giita tinh da hinh gen MTHFR rs1801133, LRP5

rs41494349, FTO rs1121980 véi mat dd xwong va cic yéu td nguy co

loang xwong

3.3.1. Moi lién quan giita kiéu gen va mdt dé xwong ciia déi twong nghién civu
Bing 3.11. Méi lién quan giita kiéu gen MTHFR rs1801133 va mdt dp

xwong cua doi twong nghién cuu

KGen|  CC CT TT D P P
BMD (n=404) (n=152) (n=10) |(CC-CT)|(CC-TT) |(CT-TT)
CXD (g/em?) | 0,67+0,12 | 0,67+0,12 |0,58 +0,07| 0,440 | 0,046 | 0,046
DTXD (g/cm?) 0,80 +0,13 0,80 £0,14 |0,70 +0,09| 0,709 | 0,029 | 0,029
CSTL (g/cm?) | 0,75+0,14 | 0,74%0,15 |0,71+0,10| 0,673 | 0,226 | 0,226

Gié tri p nhdn dwoc tir kiém dinh Independent samples T test

Nhdn xét: Kiéu gen TT c¢d mat d6 xuwong thap hon kiéu gen CC va CT tai 3 vi
tri. Tuy nhién sy khac biét chi co y nghia théng ké & vi tri o6 xuong dui va
dau trén xuong dui (p < 0,05).

Bing 3.12. Méi lién quan giita kiéu gen LRP5 rs41494349 va mit dp xwong

cua doi twong nghién ciru

KGen  aAA AG GG D P P
BMD (N=480) | (n=82) | (n=4) |[(AA-AG)|(AA-GG)| (AG-GG)
CXD (glem?) 0,67 + 0,12|0,67 +0,12|0,73+0,06 | 0,83 0,39 0,39
DTXD (g/cm?)|0,79 + 0,14 |0,79 + 0,14|0,84 + 0,03| 0,67 0,43 0,43
CSTL (g/cm?) [0,75+0,14 |0,73+0,16/0,77 £0,12| 0,78 0,78 0,78

Gié tri p nhdn dwoc tir kiém dinh Independent samples T test

Nhdn xét: Kiéu gen GG c6 xu hudng c6 mat d¢o xuong cao hon kiéu gen AG
va AA, tuy nhién su khac biét khong co ¥ nghia thdng ké (p > 0,05)
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Bing 3.13. Méi lién quan giita kiéu gen FTO rs1121980 va mdt dp xwong
ciia déi twong nghién ciru

" cC CT

Kiéu gen FTO rs1121980 n = 395 n=171 P
BMD cb xuong dui (g/cm?’) 0,67+012 | 0,66+0,12 | 0,87
BMD dau trén xuong dui (g/cm?) | 0,78 +0,13 | 0,79+0,14 | 0,81
BMD cét song that lung (g/cm®) | 0,74+0,15 | 0,77+0,14 | 0,14

Gié tri p nhdn dwoc tir kiém dinh Independent samples T test
Nhdn xét: O vi tri CSTL ngudi ¢ kiéu gen CT c6 BMD cao hon ngudi ¢6
kiéu gen CC. Tuy nhién su khéc biét chua co y nghia thdng ke.
3.3.2. Moi lién quan giiva kiéu gen va cdc yéu té nguy co loing xwong
Bing 3.14. Méi lién quan giita kiéu gen MTHFR rs1801133 va cdc yéu té
nguy co lodng xwong

Kiéu gen ccC CT TT
Pic diém n = 404 n=152 n=10 p
*Tudi (ndm) 595+7,63 | 59,7+6,88 | 58,1+517 | 0,78
“Chiéu cao (cm) 151,9+5,66 | 152,6 £5,02 | 151,5+£4,03 | 0,34
Can ning (kg) 51,1+7,47 | 51,7+7,17 | 50,2+6,02 | 0,58
BMI (kg/m2) 221+272 | 222+269 | 21,8+1,80 | 0,89
"Tién st gy xuong 0,44
Khéng 362 (89,6) | 135(88,8) 8(80,0)
Cé 42 (10,4) 17 (11,2) 2(20,0)
*Tudi min kinh 48,7+3.87 | 494+£3,65 | 49,0+ 3,02 0,37
36 nam man kinh 10,8+8,63 | 10,4+7,97 9,1+5,86 0,97
34 con 3,3+1,53 33154 2,6 £0,69 0,36
"Hoat dong thé luc 0.90
(METs-min/week) ’
< 600 172 (42,6) 65 (42,8) 5 (50,0)
>= 600 232 (57,4) 87 (57,2) 5 (50,0)

a: C4c bién tuan theo quy lugt phan pheoi chudn dwoc biéu dien bang gid tri trung
binh va d¢ léch chudn, gia tri p nhdn duwoc tir kiém dinh ANOVA test.

b: Bién phan logi duwoc biéu dién bang phan tram (so lwong), gia tri p nhdn duwoc tir kiém dinh
Chisquare test.

Nhdn xét: Khdng c6 su khac biét c6 ¥ nghia théng ké cac dic diém caa ddi
tugng nghién cau & nhém c6 kiéu gen CC, CT va TT caa da hinh gen
MTHFR rs1801133 (p > 0,05)
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Bing 3.15. Méi lién quan giita kiéu gen LRPS rs41494349 va cdc yéu t6

nguy co loang xwong

Kiéu gen AA AG GG
Pic diém n =480 n=_82 n=4 P
*Tudi (ndm) 59,5+7,31 | 60,1+7,96 | 58,5+2389 0,75
*Chiéu cao (cm) 152,1+5,51 | 151,9£5,30 | 156,7+3,59 | 0,22
®Can ning (kg) 51,2+7,18 | 51,6 +8,32 | 55,3 8,52 0,50
*BMI (kg/m2) 221+266 | 223+298 | 224+2,34 0,85
bTién st gdy xwong 0,58
Khong 425 (88,5%) | 76 (92,7%) | 4 (100,0%)
Cé 55 (11,5%) | 6 (7,3%) 0 (0,0%)
*Tudi mén kinh 488+3,80 | 494+3,86 | 48,0+1,41 0,31
*S6 ndm min kinh 10,6 £8,37 | 10,7+8,83 | 10,5+ 2,64 0,85
“S6 con 33+155 | 3,12+1,40 | 3,50 + 1,00 0,59
Hoat dong thé luc
(MET-ph(t/tuan) 0.69
< 600 208 (43,3%) | 32(39,0%) | 2 (50,0%)
>= 600 272 (56,7%) | 50 (61,0%) | 2 (50,0%)

a: C&c bién tuan theo quy lugt phan phéi chudn dwoc biéu dién bang gia tri trung
binh va d¢ léch chudn, gia tri p nhdn duwoc tir kiém dinh ANOVA test.

b: Bién phan logi duoc biéu dién bang phan tram (so lwong), gia tri p nhdn duwoc tir kiém dinh
Chisquare test.

Nhdn xét: Khdng c6 su khac biét c6 ¥ nghia théng ké cac dic diém caa ddi
tugng nghién cau & nhom co kiéu gen AA, AG va GG cua da hinh gen LRP5
rs41494349 (p > 0,05)



Bing 3.16. Méi lién quan giiva kiéu gen FTO rs1121980 va cdc yéu t6 nguy
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co loang xwong
Kiéu gen cC CT
Pic diém n=395 n=171 P

*Tudi (ndm) 59,5+ 7,5 59,6 + 7,0 0,89
“Chiéu cao (cm) 151,91 £ 5,68 | 152,53 + 4,95 0,19
®Can ning (kg) 51,07+ 7,47 | 51,79+7,13 0,27
“BMI (kg/m2) 2209+267 | 22,25+278 0,52
"Tién st gy xuong 1,00

Khéng 352 (89,1%) | 153 (89,5%)

Cé 43 (10,9%) 18 (10,5%)
*Tubi méan kinh 48,9 +3,7 49,0 +3,9 0,85
*S6 nam min kinh 10,6 + 8,4 10,6 £ 8,4 0,93
#S6 con 33+15 3316 0,85

"Hoat dong thé luc

(MET-ph(t/tuan) 0,94

< 600 168 (42,5%) 74 (43,3%)

>= 600 227 (57,5%) 97 (56,7%)

a: Céc bién tuan theo quy lugt phan phoi chudn duwoc biéu diéen bang gia tri trung
binh va d¢ léch chudn, gia tri p nhdn duwoc tir kiém dinh ANOVA test.

b: Bién phan logi duwoc biéu dién bang phan tram (so lwong), gia tri p nhdn duwoc tir kiém dinh
Chisquare test.

Nhdn xét: Khong c6 su khéac biét co v nghia théng ké cac dic diém caa doi
tugng nghién ctu & nhém cé kiéu gen CC va CT cua da hinh gen FTO
rs1121980 (p > 0,05)
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3.3.3. Twong quan 2 bién ciia mét so yéu t6 nguy co véi mit dé xwong

Bing 3.17. Twong quan tuyén tinh don bién ciia cdc yéu t6 nguy co loang

xwong voi mdt dp xwong

BMD H(;)S(?B ) PTXDO A A’CSTLO
Yéu td [95%CI] Heé s6 B [95%CI] | Hé so B [95%CI]
Tudi -0,009 *** -0,010*** 0,010 *
[-0,01; -0,008] | [-0,011;-0,009] | [-0,01;-0,008]
CcC 0,007*** 0,009 *** 0,008 ***
[0,006; 0,009] | [0,007;0,01] [0,006; 0,01]
CN 0,007*** 0,009 *** 0,009 ***
[0,006; 0,008] | [0,008; 0,01] [0,008; 0,01]
BMI 0,014*** 0,019 **= 0,020 ***
[0,01;0,017] | [0,015;0,023] | [0,016;0,025]
Tién st gdy xuong -0,068 ** -0,07** -0,078**
so v6i khong  |[-0,099; -0,036]| [-0,11; -0,04] [-0,011; -0,04]
O thanh thi so v6i -0,02 -0,02 -0,018
nong thon [-0,04;0,002] | [-0,05;0,03] [-0,04; 0,009]
Tudi man kinh 0,004** 0,005 *** 0,006 ***
[0,001; 0,007] | [0,002;0,008] | [0,003;0,009]
SO ndm sau mén -0,008** -0,009 *** -0,008 ***
kinh [-0,009; -0,007]| [-0,01;-0,007] | [-0,01;-0,007]
S6 con -0,015 -0,018 -0,02
[-0,021;- 0,009]| [-0,025;-0.010] | [-0.03,-0.01]
HDPTL > 600 so véi 0,04 0,05 0,06 *
<600MET-phit/tudn | [0,02; 0,06] [0,03; 0,07] [0,037; 0,084]
**% 5 < (0,001; ** p<0,01; *p<0,05.

Nhdan xet:

- Yéu t6 tudi va sb nim sau méan kinh c6 twong quan nghich Vol mat do
xuong (p <0,001), tudi cang cao thi mat do6 xwong cang giam, s nim man
kinh cang tang thi mat d6 xwong cang giam.

- C4c yéu to chiéu cao, can niang, BMI, tudi man kinh c6 twong quan
thuan vai mat @6 xuong (p < 0,01).

- Mat d6 xuong cao hon & nhom khong c6 tién st gy xwong SO VOi
nhom ¢4 tién st gdy xuwong (p < 0,05).

- Khéng c6 su khéc biét vé mat d¢6 xuong & phu nit sau man kinh séng ¢
nong thon va thanh thi.
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3.3.4. Twong quan da bién ciia cic yéu to nguy co lodng xuwong va mit dé xuwong

Bing 3.18. Twong quan da bién ciia cdc yéu to nguy co loang xwong va mit

do xwong
BMD CXb PTXD CSTL
Yéu té Heé s6 B [95%CI] | Hé sb B [95%CT] | Hé s B [95%CI]
Tudi -0,005 *** -0,005 *** -0,003 *
[-0,007; -0,003] | [-0,008; -0,003] | [-0,006; -0,000]
BMI 0,012 *** 0,016 *** 0,018 ***
[0,009; 0,015] | [0,013;0,020] | [0,015;0,022]
Tién sir gily xuong -0,034 ** -0,036 ** -0,042 **
so v6i khong [-0,060; -0,009] | [-0,064; -0,009] | [-0,072;-0,011]
O thanh thi so véi -0,012 -0,014 -0,015
ndng thon [-0,030; 0,007] | [-0,035;0,006] | [-0,038;0,007]
S6 nam sau man -0,004 *** -0,004 *** -0,005 ***
kinh [-0,006; -0,002] | [-0,006; -0,002] | [-0,008; -0,003]
S6 con 0,005 0,004 -0,001
[-0,001; 0,010] | [-0,002;0.010] | [-0.008, 0.006]
HDTL > 600 so voi 0,008 0,009 0,020 *
<600MET-phit/tuan | [-0,009; 0,024] | [-0,008;0,027] | [0,001;0,040]
n 566 566 566
R? 0,408 0,447 0,400

**% 1) < 0,001; ** p < 0,01; * p < 0,05.

Nhdn xét: Cac yéu t6 anh huong dén mat d6 xwong 3 vi tri sau khi phan tich
hoi quy da bién 1a: tudi, BMI, tién sir gdy xuong, s6 nim sau méin kinh. O cot

séng thét lung c6 thém yéu té hoat dong thé lyc.
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3.3.5. Twong quan tuyén tinh don bién ciia cdc da hinh gen véi mat dp xuong

M6 hinh hoi quy tuyén tinh don bién trong dé bién phu thuoc 1a BMD,

bién doc 1ap 1a gen dé xac dinh anh huong cua gen téi BMD.
Bing 3.19. M6 hinh héi quy tuyén tinh don bién ciia da hinh gen MTHFR

rs1801133 voi mdt dp xwong

Tuong quan| Hé s B [95%CI] |Hé sb B [95%CI] | Hé s6 B [95%CI]
M© hinh gen vi tri DTXD vi tri CXD vi tri CSTL
Déng trji
cC n =404 1 1 1
0,005 0,008 -0,005
CT =152 ’ ! ’
" [-0,020; 0,0302] | [-0,015;0,031] | [-0,033;0,023]
T TZ10 -0,087 -0,071 -0,074
[-0,172; -0.002] | [-0,147; 0,006] | [-0,165; 0,018]
Troi
cC n = 404 1 1 1
-0,0007 0,003 -0,009
T-TT =162 ! ! !
¢ n=16 [-0,025; 0,024] | [-0,019; 0,026] | [-0,036;0,018]
Lin
CC-CT| n=556 1 1 1
T =10 -0,088 -0,073 -0,072
[-0,172; -0,004] | [-0,149; 0,003] | [-0,164;0,019]
Siéu troi
CC-TT| n=414 1 1 1
0,007 0,01 -0,003
CT =152 ! ! !
" [-0,018; 0,0322] | [-0,013;0,033] | [-0,031;0,024]
Cong gép moi alen
-0,007 -0,002 -0,013
0,1,2 =566 ’ ’ !
" [-0,029; 0,016] | [-0,023;0,018] | [-0,037;0,012]

Nhdn xét: C6 mdi tuong quan tuyén tinh don bién giita da hinh gen MTHFR
rs1801133 v4i mat d¢6 xuwong & mo hinh dong trdi va md hinh 13n tai vi tri dau

trén xuong dui
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Bing 3.20. Mé hinh héi quy tuyén tinh don bién ciia da hinh gen LRP5

rs41494349 voi mdt dp xwong

Tuong quan

Heé s B [95%CI]

Tai vi tri dau

Heé s6 B [95%CI]

Tai vi tri ¢

Heé s B [95%CI]

Tai vi tri cot sOng

Mo hinh gen trén xuong dui xuong dui that lung
Déng trji
AA n =480 1 1 1
-0,009 -0,002 -0,003
AG n=2382
[-0,040; 0,023] [-0,031; 0,027] [-0,038; 0,032]
0,058 0,057 0,033
GG n=4
[-0,076; 0,191] [-0,063; 0,176] [-0,111; 0,176]
Troi
AA n =480 1 1 1
-0,005 0,001 -0,001
AG-GG | n=86
[-0,037; 0,025] [-0,028; 0,029] [-0,035; 0,032]
Lin
AA-AG | n =562 1 1 1
0,059 0,057 0,033
GG n=4
[-0,074; 0,192] [-0,062; 0,177] [-0,11; 0,176]
Siéu troi
AA-GG | n=484 1 1 1
-0,009 -0,003 -0,003
AG n=2382
[-0,041; 0,022] [-0,031; 0,026] [-0,038; 0,031]
Céng gop méi alen
-0,002 0,003 0
0,1,2 n =566
[-0,031; 0,027] [-0,023; 0,03] [-0,031; 0,032]

Nhdn xét: Khong tim thady méi lién quan gitta da hinh gen LRP5 rs41494349

vai mat do xuong & ca 3 vi tri trong cac md hinh gen
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Bing 3.21. Mé hinh héi quy tuyén tinh don bién ciia da hinh gen

FTO rs1121980 voi mdt do xwong

Tuong quan ) ) )
HE s0 B [95%CI] | HE s0 B [95%CI] | HeE s6 B [95%Cl]
vi tri DPTXD vi tri CXD vi tri CSTL
M0 hinh gen
Déng trji
CC | n=395 1 1 1
0,010 0,005 0,024
CT | n=171
[-0,014; 0,034] [-0,018; 0,027] [-0,003; 0,05]
Cong gép maoi alen
0,010 0,005 0,024
0,1,2 | n=566
[-0,014; 0,034] [-0,018; 0,027] [-0,003; 0,05]

Nhdn xét: Khong tim thdy mdi lién quan giita da hinh gen FTO rs1121980

vai mat do xuong & ca 3 vi tri trong cac md hinh gen
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3.3.6. Tuong quan da bién giita cic da hinh gen MTHFR rs1801133, LRP5
rs41494349, FTO rs1121980 va mét s6 yéu té lién quan véi mét dp xwong
Bing 3.22. Twong quan da bién giita da hinh gen MTHFR rs1801133 va

mot sO yéu to lién quan voi mdt dp xwong tai co xwong dui

M6 hinh gen | M6 hinh dong troi M5 hinh l3n
Hé s6 P [95%CI] | Heé sé B [95%CI]
Yéu td
Tudi -0,005 *** -0,005 ***
[-0,007; -0,003] [-0,007; -0,003]
BMI 0,012 *** 0,012 ***
[0,009; 0,015] [0,009; 0,015]
Tién sir gdy xuong so v6i khong -0,033 ** -0,033 **
[-0,058; -0,008] [-0,058; -0,008]
Thanh thi so v&i ndng thon -0,011 -0,011
[-0,030; 0,007] [-0,030; 0,007]
S6 con 0,004 0,004
[-0,002; 0,010] [-0,002; 0,010]
SO nam sau man kinh -0,004 *** -0,004 ***
[-0,006; -0,001] [-0,006; -0,002]
HDTL > 600 so v6i <600MET- 0,007 0,007
phut/tuan [-0,009; 0,023] [-0,009; 0,023]
MTHFR: CT so vo1 CC 0,007
[-0,010; 0,025]
MTHFR: TT so v6i CC 0,073 *
[-0,132; -0,014]
MTHFR: TT so véi CC+CT -0,075 *
[-0,133; -0,016]
n 566 566
R’ 0,415 0,414
**% 5 < (0,001; ** p<0,01; *p<0,05.
Nhdgn xét:

- Nguoi mang kiéu gen TT cia da hinh gen MTHFR rs1801133 c6 nguy co
giam mat d6 xuong vi tri cd xwong dui khi so v&i ngudi mang kiéu gen CC sau
khi d3 kiém soat cac yéu t6 nguy co khac (md hinh dong troi).

- Ngudi mang kiéu gen TT cua da hinh gen MTHFR rs1801133 cd nguy
co giam mat d xuong vi tri cb xuong dui khi so véi nguoi mang kiéu gen CC

va nguoi mang kiéu gen CT sau khi di kiém soat cac yéu t6 nguy co khac
(mod hinh 13n)
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Bing 3.23.Twong quan da bién giita da hinh gen MTHFR rs1801133 va

mot sé yéu té lién quan véi mat dp xwong tai diu trén xwong dii

MO hinh gen 1}/[{2 ?én[l; fdg();/% gl(j)l AM‘? hinh Ian
véu b i HE s6 B [95%CI]
Tudi -0,005 *** -0,005 ***

[-0,008; -0,003] [-0,008; -0,003]
BMI 0,016 *** 0,016 ***
[0,013; 0,019] [0,013; 0,019]
Tién sir gily xuong so v&i khong -0,035 * -0,035 *
[-0,062; -0,008] [-0,062; -0,008]
Thanh thi so v&i ndng thon -0,014 -0,014
[-0,034; 0,006] [-0,034; 0,006]
S6 con 0,004 0,004
[-0,003; 0,010] [-0,003; 0,010]
S6 nam sau man kinh -0,004 *** -0,004 ***
[-0,006; -0,002] [-0,006; -0,002]
HDTL 2 600 so vo1 <600MET- 0,009 0,009
phuit/tuan [-0,009; 0,026] [-0,009; 0,026]
MTHFR: CT so vé61 CC 0,004
[-0,015; 0,023]
MTHFR: TT so vé1 CC -0,089 **
[-0,153; -0,025]
MTHFR: TT so vé1 CC+CT -0,090 **
[-0,153; -0,027]
n 566 566
R 0,455 0,455
***p<0,001;, **p<0,01; *p<0,05.
Nhdan xét:

- Ngudi mang kiéu gen TT cta da hinh gen MTHFR rs1801133 ¢6 nguy
co giam mat d6 xuong vi tri dau trén xuong dui khi so voi ngudi mang kiéu
gen CC sau khi d3 kiém soat cac yéu td nguy co khac (md hinh dong troi).

- Ngudi mang kiéu gen TT ctia da hinh gen MTHFR rs1801133 ¢6 nguy
co giam mat d6 xwong vi tri dau trén xuong dui khi so véi nguodi mang kiéu
gen CC va ngudi mang kiéu gen CT sau khi di kiém soat cac yéu to nguy co
khéac (m6 hinh Ian)
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Bing 3.24. Tuong quan da bién giiva cic da hinh gen MTHFR rs1801133

va mét so yéu t6 lién quan véi mét dp xwong tai cjt song thit lung

M® hinh gen M0 hinh dong troi M0 hinh lan
Yéu td Hé s6 B [95%CI] | Hé sé p [95%Cl]
Tudi -0,003 * -0,003 *
[-0,006; -0,000] [-0,006; -0,000]
BMI 0,018 *** 0,018 ***
[0,015; 0,022] [0,015; 0,022]
Tién sir gdy xuong so v4i khong -0,040 ** -0,040 **
[-0,071; -0,010] [-0,071; -0,010]
Thanh thi so véi nong thén -0,015 -0,015
[-0,037; 0,007] [-0,038; 0,007]
So con -0,001 -0,001
[-0,008; 0,006] [-0,008; 0,006]
S6 nam sau man kinh -0,005 *** -0,005 ***
[-0,008: -0,003] [-0,008; -0,003]
HDTL > 600 so véi <600MET- 0,020 * 0,020 *
phut/tuan [0,000; 0,039] [0,000; 0,039]
MTHFR: CT véi CC -0,007
[-0,028: 0,014]
MTHFR: TT véi CC 0,076 *
[-0,147; -0,005]
MTHFR: TT v6i CC+CT -0,074 *
[-0,145; -0,003]
n 566 566
R’ 0,405 0,404
***p<0,001;, **p<0,01; *p<0,05.

Nhdgn xét:

- Ngudi mang kiéu gen TT cta da hinh gen MTHFR rs1801133 ¢6 nguy
co giam mat do xuong vi tri cot séng that lung khi so voi ngudi mang kiéu
gen CC sau khi d3 kiém soat cac yéu t6 nguy co khac (mé hinh dong troi).

- Ngudi mang kiéu gen TT cta da hinh gen MTHFR rs1801133 ¢6 nguy
co giam mat do xuong vi tri cot séng that lung khi so voi ngudi mang kiéu
gen CC va ngudi mang kiéu gen CT sau khi d kiém soét cac yéu to nguy co
khac (mo6 hinh Idn).
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Bing 3.25.Twong quan da bién giita cic da hinh gen LRP5 rs41494349 va

mot sO yéu to lién quan voi mdt dp xwong tai co xwong dui

[-0,049: 0,136]

M6 hinh gen | M6 hinh dong troi M5 hinh 13n
Yéu té Hé s6 P [95%CI] | Heé sd B [95%CI]
Tubi -0,005 *** -0,005 ***
[-0,007; -0,003] [-0,007; -0,003]
BMI 0,012 *** 0,012 ***
[0,009; 0,015] [0,009; 0,015]
Tién st gdy xuong so v6i khong -0,034 ** -0,034 **
[-0,059; -0,009] [-0,059; -0,009]
Thanh thi so v&i ndng thon -0,012 -0,012
[-0,030: 0,007] [-0,030; 0,007]
S6 con 0,005 0,005
[-0,001; 0,010] [-0,001; 0,010]
SO nam sau man kinh -0,004 *** -0,004 ***
[-0,006; -0,002] [-0,006; -0,002]
HDTL > 600 so véi <600MET- 0,008 0,008
phiit/tuan [-0,008; 0,024] [-0,008; 0,024]
LRP5: AG voi AA -0,001
[-0,023; 0,021]
LRP5: GG voi AA 0,044

LRP5: GG vii AA+AG 0,044
[-0,049; 0,136]
n 566 566
R? 0,408 0,408

***p<0,001; **p<0,01; *p<0,05.

Nhdn xét: Khéng thidy mdi lién quan giira da hinh gen LRP5 rs41494349 voi

mat do xuwong cd xuong dui sau khi da kiém soét cac yéu td nguy co khac.
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Bing 3.26.Twong quan da bién giita cic da hinh gen LRP5 rs41494349 va

mot sé yéu té lién quan véi mat dp xwong tai diu trén xwong dii

[-0,057; 0,143]

M6 hinh gen | M0 hinh dong troi Mo hinh lan
Yy & Hg s0 B [95%CI] | He s0 B [95%CI]
Tubi -0,005 *** -0,005 ***
[-0,008; -0,003] [-0,008; -0,003]
BMI 0,016 *** 0,016 ***
[0,013; 0,020] [0,013; 0,020]
Tién sir gdy xuong so v6i khong -0,037 ** -0,036 **
[-0,064; -0,009] [-0,063; -0,009]
Thanh thi so v&i ndng thon -0,015 -0,015
[-0,035; 0,006] [-0,035; 0,006]
S6 con 0,004 0,004
[-0,002; 0,010] [-0,002; 0,010]
S6 nam sau man kinh -0,004 *** -0,004 ***
[-0,006: -0,002] [-0,006; -0,002]
HDTL ; 600 so v&1 <600MET- 0,010 0,010
phit/tuan [-0,008; 0,027] [-0,008; 0,027]
LRP5: AG vdi AA -0,009
[-0,033; 0,015]
LRP5: GG véi AA 0,043

LRP5: GG voi AA+AG 0,044
[-0,056; 0,144]
n 566 566
R? 0,449 0,448

*% ) < 0.001; ** p < 0.01; * p < 0.05.

Nhdn xét: Khong thay mdi lién quan giira da hinh gen LRP5 rs41494349 véi mat

d6 xuong dau trén xuong dui sau khi da kiém soét cac yéu té nguy co khac.
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Bing 3.27.Twong quan da bién giita cdc da hinh gen LRP5 rs41494349 va

mot sé yéu té lién quan véi mat d xwong tai cét song thit lung

[-0,092; 0,132]

M6 hinh gen| M hinh dong troi M0 hinh lan
véu tb Hé s6 B [95%CI] | Hé sd B [95%CI]
Tuoi -0,003 * -0,003 *

[-0,006; -0,000] [-0,006; -0,000]
BMI 0,018 *** 0,018 ***
[0,015: 0,022] [0,015 : 0,022]
Tién st gdy xuong so v6i khong -0,042 ** -0,042 **
[-0,072; -0,011] [-0,072; -0,011]
Thanh thi so véi nong thén -0,015 -0,015
[-0,038; 0,007] [-0,038; 0,007]
S6 con -0,001 -0,001
[-0,008; 0,006] [-0,008; 0,006]
SO nam sau man kinh -0,005 *** -0,005 ***
[-0,008; -0,003] [-0,008; -0,003]
HDTL > 600 so véi <600MET- 0,020 * 0,020 *
phut/tuan [0,001; 0,040] [0,001; 0,040]
LRP5: AG v&i AA -0,006
[-0,033; 0,021]
LRP5: GG voi AA 0,020

LRP5: GG voi AA+AG 0,021
[-0,091; 0,133]
n 566 566
R? 0,400 0,400

*** ) < 0,001; ** p<0,01; * p < 0,05.

Nhdn xét: Khong thay mai lién quan giira da hinh gen LRP5 rs41494349 véi

mat do xuwong cot sdng thit lung sau khi da kiém soét cac yéu té nguy co khac
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Bing 3.28.Twong quan da bién giira da hinh gen FTO rs1121980 va mét sé

yéu té lién quan véi mit dp xwong tai 3 vi tri

Vi tri CXb PTXD CSTL
. Heé s6 B [95%CI] | Hé s6 P [95%CI] |Hé s B [95%CI]
Yéu to
Tuoi -0,005 *** -0,005 *** -0,003 *
[-0,007; -0,003] | [-0,008; -0,003] | [-0,006; -0,000]
BMI 0,012 *** 0,016 *** 0,018 ***
[0,009; 0,015] | [0,013;0,020] | [0,015; 0,022]
Tién st gdy xuong -0,034 ** -0,036 ** -0,042 **
so voi khong [-0,060; -0,009] | [-0,064; -0,009] | [-0,072; -0,011]
Thanh thi so voi -0,012 -0,015 -0,016
nong thon [-0,030; 0,007] | [-0,035;0,005] | [-0,039; 0,006]
S6 con 0,005 0,004 -0,001
[-0,001; 0,010] | [-0,002:0,010] | [-0,008; 0,006]
Sb nim sau man -0,004 *** -0,004 *** -0,005 ***
kinh [-0,006; -0,002] | [-0,006; -0,002] | [-0,008; -0,003]
HDTL > 600 so véi 0,008 0,009 0,020 *
<600MET-phat/tuan | [-0,009; 0,024] | [-0,008;0,027] | [0,001;0,040]
FTO: CT v6i CC 0,003 0,008 0,022 *
[-0,013; 0,020] | [-0,010; 0,027] | [0,001;0,042]
n 566 566 566
R? 0,408 0,448 0,404
***n<0,001; **p<0,01; *p<0,05.
Nhdan xét:

- Khdng thay mdi lién quan giira kiéu gen CT va CC cua da hinh gen
FTO rs1121980 v&i mat d6 xuwong cd xuong dui, dau trén xuong dui sau khi
d3 kiém soét cac yéu td nguy co khac.

- Nguoi mang kiéu gen CT cta da hinh gen FTO rs1121980 c6 kha ning
taing mat do xuong cot séng that lung so vi nguodi mang kiéu gen CC sau khi
d3 kiém soét cac yéu té nguy co khac.
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Bdng 3.29.Twong quan da biéngiﬁ’g cdac da hinh gen MTHFR rs1801133,
LRP5 rs41494349 va mgt so yéu to lién quan voi mdt dop xwong ¢ 3 vi tri
(mé hinh lian)

Vi tri CXb PTXD CSTL
Heé s6 B [95%CI] | Hé sb B [95%CI] | Hé sb B [95%CT]
Yéu tb
Tudi -0,005 *** -0,003 * -0,003 *
[-0,007; -0,003] | [-0,006; -0,000] | [-0,006; -0,000]
BMI 0,012 *** 0,018 *** 0,018 ***
[0,009; 0,015] [0,015; 0,022] [0,015; 0,022
Tién sir gdy xuong -0,033 * -0,040 ** -0,040 **
so voi khong -0,058; -0,008] | [-0,071;-0,010] | [-0,071;-0,010]
Thanh thi so véi -0,011 -0,015 -0,015
nong thon [-0,030; 0,007] | [-0,038;0,007] | [-0,038;0,007]
Sb con 0,004 -0,001 -0,001
[-0,002; 0,010] | [-0,008;0,006] | [-0,008;0,006]
S6 nam sau méan kinh -0,004 *** -0,005 *** -0,005 ***
[-0,006; -0,002] | [-0,008;-0,003] | [-0,008; -0;003]
HDTL > 600 so vdi 0,007 0,020 * 0,020 *
<600MET-phiit/tuan [-0,009; 0,023] | [0,000;0,039] | [0,000;0,039]
MTHFR: TT vs -0,075 * -0,074 * -0,074 *
CC+CT [-0,133; -0,016] | [-0,145; -0,003] | [-0,145; -0,003]
LRP5: GG vs 0,043 0,020 0,020
AA+AG [-0,049; 0,135] | [-0,092;0,131] | [-0,092;0,131
n 566 566 566
R? 0,415 0,404 0,404

***p<0,001;, **p<0,01; *p<0,05.

Nhdan xét:

- Ngudi mang kiéu gen TT cua da hinh gen MTHFR rs1801133 ¢6 nguy
co gidm mat do xuong & 3 vi tri cd xuong dui, dau trén xuong dui, cot séng

that lung khi so véi nguodi mang kiéu gen CC va CT sau khi da kiém soat cac

yéu td nguy co khac.

- Khong thay méi lién quan giira da hinh gen LRP5 rs41494349 v&i mat
d6 xuong & ca 3 vi tri sau khi di kiém soat cac yéu to nguy co khéc.

- Khong dua da hinh gen FTO rs1121980 vao phan tich & m6 hinh 1an vi
trong 566 phu nir sau man kinh dugc nghién ctru thi khong phat hién kiéu gen

TT cua da hinh gen nay
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Bing 3.30.Twong quan da bién giita cic da hinh gen MTHFR rs1801133,
LRP5 rs41494349, FTO rs1121980 va mét sé yeu t0 lién quan voi mdt dp
xwong 6 3 vi tri (mé hinh dong trji)

- o CXD P Hé sé%S[T9I§%CI]
Yéu td Hé s6 B [95%CI] | Hé s6 B [95%CI] |
Tudi -0,005 *** -0,005 *** -0,003 *
[-0,007; -0,003] | [-0,008; -0,003] | [-0,006; -0,000]
BMI 0,012 *** 0,016 *** 0,018 ***
[0,009; 0,015] | [0,013;0,019] | [0,015;0,022]
Tién str gdy xuong so -0,033 * -0,035 * -0,040 **
v6i khong [-0,058; -0,008] | [-0,062; -0,008] | [-0,071; -0,010]
Thanh thi so v&i nong -0,012 -0,015 -0,016
[-0,030; 0,007] | [-0,035;0,005] | [-0,038;0,006]
S6 con 0,004 0,003 -0,001
[-0,002; 0,010] | [-0,003;0,010] | [-0,008;0,006]
S6 ndm sau man kinh -0,004 *** -0,004 *** -0,005 **=*
[-0,006; -0,002] | [-0,006; -0,002] | [-0,008; -0,003]
HDTL > 600 so v§i 0,007 0,009 0,020 *
<600MET-phut/tuan [-0,009; 0,023] | [-0,009;0,026] | [0,000;0,039]
MTHFR: CT vs CC 0,007 0,003 -0,007
[-0,011;0,024] | [-0,016:0,022] | [-0,028;0,014]
MTHFR: TT vs CC -0,073 * -0,090 ** -0,078 *
[-0,132; -0,014] | [-0,154; -0,027] | [-0,150; -0,007]
LRP5: AG vs AA -0,002 -0,009 -0,006
[-0.024, 0.020] | [-0.033,0.015] | [-0.033,0.020]
LRP5: GG vs AA 0,042 0,043 0,027
[-0,050; 0,134] | [-0,056;0,143] | [-0,084;0,139]
FTO:CTvsCC 0,005 0,010 0,022 *
[-0,012; 0,021] | [-0,009;0,028] | [0,002;0,043]
n 566 566 566
R’ 0,416 0,457 0,410
***n<0,001;**p<0,01;*p<0,05.

Nhdn xét:

- Ngudi mang kiéu gen TT ctia da hinh gen MTHFR rs1801133 c0 nguy
co giam mat do Xuong & 3 vi tri co xuong dui, dau trén xuong dui, cot song
that lung khi so véi ngudi mang kiéu gen CC sau khi da kiém soat cac yéu to
nguy co khac.

- Ngudi mang kiéu gen CT cua da hinh gen FTO rs1121980 ¢6 kha nang
tang mat do xuong cOt song that lung so v&i ngudi mang kiéu gen CC sau khi
da kiém soat cac yeu to nguy co khac.

- Khong thay méi lién quan gitra da hinh gen LRP5 rs41494349 v6i mat
d6 xuong & ca 3vi tri sau khi d3 kiém soat cac yéu td nguy co khac.
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CHUONG 4. BAN LUAN

4.1 Pic diém chung ciia ddi twong nghién ctru
4.1.1. Pic diém chung ciia doi twong nghién ciru

Nghién ctu cua ching tdi tién hanh trén dbi teong phu nit sau mén kinh
1a nhom d6i tugng c6 nguy co cao bi lodng xuong. Ching tdi lva chon dugc
566 phu nir sau man kinh co tudi tir 44 dén 88 tudi. Két qua cho thay mot sb
ddc diém chung nhu sau: tudi trung binh cta dbi tuong 1a 59,6 + 7,39 tudi,
can ning trung binh 1a 51,29 + 7,37 kg, chiéu cao trung binh 1a 152,0 + 5,48
cm, BMI trung binh 12 22,13 + 2,7 kg/m?, s6 con trung binh 14 3,3 + 1,5 con,
tudi man kinh trung binh 12 48,9 + 3,8 tudi, s ndm sau man kinh trung binh la
10,6 + 8,41 nam. Két qua nghién ctu cua chung t6i tuong ty nhu két qua
nghién ctru cia Hoang Van Diing va cong su (2016) khi khao sat mat do
xuong, cac yéu td nguy co lodng xuwong & phu nit ngoai thanh Ha noi'*®. Tao
Minh Thdy va cong su (nam 2013) khao sét cac yéu té nguy co loang xuong
& phu nit mién Bac Viét Nam tir 50 tudi tro 1én ciing cho két qua twong tu™,
Nhu vay nhom d6i teong nghién ctu caa ching tdi c6 thé dai dién duoc cho
nhiing phu sau man kinh mién Bic, Viét nam.

Nghién ciru caa ching t6i co 75,6% phu nit sau man kinh séng tai néng
thon va 24,4% phu nir sau man kinh séng tai thanh thi. Ching tdi chon tat ca
phu nit sau man kinh dén kham va kiém tra sticc khoe tai Bénh vién Bach Mai
Vai tiéu chuan khéng co cac bénh Iy anh huong dén mat do xuong nhu dai thao
duong, suy gan, suy than, bénh 1y tuyén gidp, tién st phau thuat cét tir cung-
budng trang, khéng ding cac thudc anh huong dén mat do6 xuwong nhu
corticoid, thudc chong loang xwong. Tuy nhién, trong nghién ciu nay c6 mot
su chénh léch vé noi sdng cua déi twong nghién ctu ndng thdn nhiéu hon thanh
thi. Pay co thé 1a do dic diém bénh nhan dén kham tai Bénh vién Bach mai.
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Vé hoat dong thé luc co 42,8% dbi tuong nghién cau cé tong hoat dong
thé luc < 600 MET - phit/ tuan, 57,2% d6i twong nghién cau cd téng hoat
dong thé luc > 600 MET - phdt/ tuan. Trong nghién ctu tién hanh tai Viét
Nam trén 14.706 d6i tuong & nhiéu tinh, thanh phé trong ca nudc c6 do tudi
25 - 64 tudi cho thay ty Ié nit c¢6 tong hoat dong thé luc & muac thap < 600
MET — phat/ tuan 1a xap xi 40% ¢ thanh thi va 30% ¢ néng thon'™. Két qua
nghién ctu caa ching toi ¢ ty I1é hoat dong thé luc & muac thip cao hon
nghién ctu ndy cd 1& do ddi twong nghién cau caa ching toi c6 tudi cao hon.
4.1.2. Pdc diém mat dé xwong ciia doi twong nghién ciru

Mat 6 xuong cua cac dbi twong trong nghién ciu ciia chung toi duoc
khao sat bang phuong phap hap thu tia X nang lugng kép (DXA) trén may
Hologic tai Bénh vién Bach mai. Mat d¢ xuong tai ¢ xwong dui 1a 0,66 +
0,12 (g/cm?), dau trén xwong dui 1a 0,79 + 0,13(g/cm?), cot séng thét lung
14 0,76 + 0,14 (g/cm?). Nguyén Thi Thanh Mai (2021) khi khao sat mat do
xuong & bénh nhan thoai hoa khép gdi sau man kinh ciing cho két qua
tuong tu116.

Theo tiéu chuan caa Td chac Y té thé gigi (WHO), danh gia mat do
xuong dua vao chi s Tscore. Chi s6 Tscore > -1 1a mat do xwong binh thuong,
-2,5 < Tscore < -1 1a giam mat d6 xuong, chi s6 Tscore < -2,5 1a lodng xuong.
Tai mdi Vi tri trén co thé cd thé cho gia tri BMD va chi s6 Tscore khac nhau.
T6 chirc Y té thé giéi khuyén céo chan doan lodng xuwong nén dya vao chi sd
Tscore tai CXD. Tuy nhién, Hiép hoi quéc té vé do mat do xwong 1am sang va
Hoi loang xuong Hoa Ky lai khuyén céo chan doan loang xuong can phai dya
vao 3 vi tri CXD, DTXD, CSTL*¥®®, Phy nit sau man kinh dugc chin doan
la lodng xwong khi chi s6 Tscore < -2,5 & it nhat mét trong ba vi tri CXD,
PTXD, CSTL. Két qua trong 566 ddi twong nghién ctiu cua ching ti khi dua

theo khuyén cdo cua Hiép hoi qudc té vé do mat do xuong 1am sang va Hoi
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loang xuong Hoa Ky cé 39,4% phu nir sau man kinh loang xuong va 60,6%
phu nir sau man kinh khong lodng xuong. Két qua nay twong tu két qua
nghién ctiu cua tac gia Marquez va cong sy nam 2009 & phu nit man kinh
nguoi My gbc Viét ciing cho thay ti 18 lodng xuong 13 37%*°. Khi tinh ty 1&
lodng xuong tai ting vi tri, nghién cuu cua ching téi co 35,7% phu nit sau
mén kinh loang xwong tai vi tri CSTL, 16,1% phu nir sau mén kinh lodng
xuong tai vi tri CXD, 8,3% lodng xwong tai vi tri DPTXD. Két qua nay tuong
tu cua tac gia Nguydn Thi Thanh Huong (2009)"', H6 Pham Thuc Lan
(2011)™® khi nghién ctru mat do xuong trén nir giGi déu nhan thay mat do
xuong CSTL cao hon CXD & moi lta tudi. Sy khac biét vé ty 1¢ lodng xuong
tai 3 vi tri nay cd thé Iy giai do su khac biét vé cdu tao xuong & mdi vi tri.
CSTL c6 cau tao chu yéu 1a xuwong x6p do d6 qué trinh mat xuong xay ra
nhanh hon.

4.1.3 Diic diém chung ciia doi twpng nghién ciru theo phan logi mit dp xwong

* Tuéi va lodng xwong:

Lodng xuong 1a bénh thudng giap ¢ ngudi cao tudi, dic biét phu nit sau
man kinh. Nhiéu nghién ctu chitng té tudi cang cao mat do xuong cang giam.
O nguoi gia chire ning cua tao cbt bao bi suy giam Iam mét can bang gitra tao
xuong va huy xwong, sau mdi mot chu chuyén xuong cin bang am thiét 1ap
gitra huy xuong 16n hon tao xuong dan dan din dén giam khdi luong xuong,
tang tén thwong vi cdu trdc cua xwong, xuong bi lodng, giam tinh chiu lyc dan
dén d& giy xwong™®. Hon thé nita ¢ ngudi gid c6 su suy giam hép thy canxi -
vitamin D & rudt, giam tai hap thu canxi - vitamin D & dng than, giam tong
hop vitamin D 12 yéu té nguy co ting ti 1& lodng xuong & ngudi cao tudi''®.
Nghién ciu ciia Duong Thanh Binh nam 2018 trén phu nit sau méan kinh dén
kham tai Bénh vién hiru nghi Viét nam — Cu ba, Pong Hai cho thay tudi 1a

yéu tb trong quan nghich véi mat do xuong™®.
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Trong nghién ctu cua ching toi, tudi caa ddi twong nghién cau co su
khac biét co y nghia thong ké (p< 0,001) & nhom lodng xuong so véi nhém
khong lodng xuong. Tudi trung binh ¢ nhém lodng xuong 1a 63,88 tudi. Tudi
trung binh & nhém khong lodng xuong 1a 56,75 tudi.

* Chiéu cao, cdn nang, BMI va mat do xuwong:

Chiéu cao 12 yéu t6 c6 anh huéng dén mat do xuwong. Nhitng ngudi tam
voc nho ¢6 khdi xuwong thip hon nén d& co nguy co lodng xwong™ . Két qua
nghién ctu caa ching toi cho thay chiéu cao trung binh nhém phu ni tham
gia nghién cau 1a 152,0 + 5,48 cm. C6 mbi tuong quan tuyén tinh thuan gitra
chiéu cao va mat d6 xuong. Theo két qua nghién ctu cia Tao Minh Thuy &
phu nit trén 50 tudi, ngudi co chiéu cao dudi 145 cm ¢6 nguy co méc bénh
lodng xwong cao hon 3,8 1an so vdi ngudi cao tir 145 cm trd 1én, két qua co y
nghia théng ké (95%CI: 1,022-2,534, p < 0,05)"*. Trong nghién ctu cua
chdng t6i, chiéu cao cua ddi twong nghién ctu cd su khéac biét co ¥ nghia
théng ké (p< 0,001) gitra nhém lodng xuong so véi nhém khong loang xuong.
Chiéu cao trung binh ¢ nhém lodng xuong la 150,38 cm. Chiéu cao trung binh
& nhom khong loang xuwong la 153,21 cm.

O nhitng phu nit nhe can sy méat xwong xay ra nhanh hon va tan suét gay
cd xuong dui va xep dét séng do lodng xwong cao hon. Nguoc lai can ning
cao 1a mot yéu té bao vé co thé khoi tinh trang mat xuong théng qua viéc ting
tao xuong va ting chuyén androgen tuyén thwong than thanh estrogen & md
m&™?*. Theo De Laet C va cong su cho thady BMI > 25 1a yéu t bao vé ddi voi
BMD, trong khi ¢ nhiing nguoi gay voi BMI < 18,5 1a yéu té nguy co ting
lodng xuong, ngudi c6 BMI < 20 bat ké tudi, gigi ¢ lién quan téi mat xuong
nhiéu va ting nguy co gy xuwong gip 1 - 2 14n so véi ngudi c6 BMI > 25,
Theo nghién cuau cta Tao Minh Thtay nguoi ¢d can nang dudi 42 kg cé

nguyco mic bénh lodng xwong cao hon 6,2 1an so v&i nguoi €6 can ning tir 42
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kg tré 1én v6i OR: 6,2 (95% CI: 2,317-16,387, p < 0,001), ¢ mdi twong quan
giita lodng xwong véi chi s6 khdi co thé & ngudng dudi 18,5 véi OR: 4,4
(95%Cl:1,603 -11,906, p < 0,01)"*. Theo két qua cia Hoang Thi Bich va
cong su & dbi tugng phu nir trén 50 tudi déu nhan thay yéu té nguy co lodng
xuong nhu: can ning thip dudi 42 kg OR: 22,9 (95%Cl: 5,57 + 94,06,
p < 0,01), BMI thip dudi 18,5 véi OR: 5,4 (95%Cl: 1,86 + 7,2, p< 0,05) *,
Trong nghién ctu caa ching tdi, can nang caa ddi twong nghién ciru 6 su khac
biét c6 ¥ nghia thong ké (p< 0,001) ¢ nhom lodng xuong so vai nhém khdng
loang xuwong. Can nang trung binh & nhom loang xwong la 47,68 kg. Can nang
trung binh & nhom khong loang xuong la 53,63 kg. BMI ciing c6 su khac biét
c¢6 ¥ nghia thdng ké giita nhém lodng xwong va nhom khéng lodng xuong.

* Tudi man kinh, s6 nim sau man kinh va mat do xuong

Méan kinh la tinh trang ngung chu ky kinh nguyét ¢ nir gigi do suy giam
chtrc nang budng tring theo sinh ly. Nhiing phu nir man kinh sém (trudc 45
tudi, tu nhién hay do phau thuat cat bo budng trimg) co6 nguy co lodng xuong
cao hon nhém chua méan kinh. Téc dd mét xwong ¢ phu nit sau man kinh cao
hon & nam giéi ciing tudi, téc d6 nay 12 0,5 - 1,5%/ nam, tham chi 1&n téi dinh
5 - 10%/nam giai doan sau 5 nam man kinh, trong khi cua nam gidgi la
0.4%/mam***’,

Theo két qua nghién ctiu caa ching t6i, tusi man kinh trung binh & nhém
phu nir nghién ciu 12 48,9 + 3,8 tudi. O Trung Qudc, tudi man kinh trung binh

caa phu nit thanh phd 12 49,5 tudi; & phu nit néng thdn 13 47,5 tudi>*™.

Su thay ddi co ban ¢ thoi ky man kinh 1a sy thay doi vé hormone sinh
duc, & giai doan ndy hormone FSH ting cao va estradiol giam thap. Pay 1a
nguyén nhan cua hau hét cac triéu ching 1am sang. Co ché tic dong cua
estrogen 1én mat do xuong rat phuc tap, ngay nay nho tién bo cua y hoc phan
tor da lam sang to vai tro cua estrogen tich cuc Ién mat d6 xuong thong qua
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nhiing tac dong chinh nhu: tic dong Gc ché su huy xwong thong qua vai tro
ciia OPG wc ché yéu to6 RANKL, tir d6 uc ché hoat dong cua hay cot bao; tac
dong tang tao xuong thong qua ting biét hda tao cbt bao, ting thoi gian hoat
dong cua tao cot bao; ting tong hop chat nén collagen khung xuong; kich
thich hoat dong cua enzym 1,25(0OH)2D1o - hydroxylase dé ting tong hop
vitamin D3 hoat dong, tir d6 tang hap thu canxi... Tt ca nhimg co ché trén déu
tac dong dén chu chuyén xuwong, estrogen 13 mét trong s6 hormon diéu hoa tinh
on dinh cia chu chuyén xuong, khi estrogen giam di dang ké (giai doan man
kinh) 1am cho chu chuyén xuong tang 1én din dén toc d6 mat xwong ting lén,
tang ti 1& lodng xwong va ting nguy co giy xuong'?**. Trong nghién ctu cua
chiing tdi, tudi man kinh va sb nim sau mén kinh cua déi twong nghién ciu co
su khac biét co y nghia thong ké gitra nhoém lodng xuong so vdi hhém khéng
lodng xwong. Tudi man kinh trung binh & nhém loang xuwong la 48,08 tudi. Tuoi
man kinh trung binh & nhém khong lodng xuong 1a 49,49 tudi. S6 nam sau min
kinh & nhom lodng xuong 1a 15,81 ndm. S6 nam sau mén kinh & nhém khong

loang xuong l1a 7,27 nam.
*Noi séng va mat 46 xuong

Khéng c6 su khac biét co y nghia théng ké vé mat do xuwong ¢ 2 nhém
phu nir sau man kinh séng ¢ ndng thén va thanh thi. Phu nir ndng thén co thé
c¢6 diéu kién an udng khong tét bang phu nit séng tai thanh thi nhung phu ni
s6ng tai nong thon thuong co thoi gian hoat dong ngoai trai nhiéu hon phu nix
s6ng tai thanh th.

*Hoat dong thé luc va mat do xuong

Hoat dong thé luc 1a mot yéu té gitp ngin ngira lodng xwong bang céch
tang sitC manh co va xuong, Kich thich sy hinh thanh xwong va tang mat do
khoang xuong. O ngudi 16n tudi hoat dong thé luc it tic dong co hoc dén
xuwong hon'®. Sundus Tarig va cong su (2016) tién hanh nghién ciru trén 167
phu n&t man kinh chia thanh 2 nhém cé hoat déng thé luc mac do6 trung binh
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va nhe r6i tién hanh so sanh. Két qua cho thay hoat dong thé luc c6 lién quan
dang ké dé céc théng so cua xuong. Tscore cao hon dang ké & nhitng phu ni
sau man kinh hoat déng thé luc vira phai so voi nhitng phu nit sau man kinh

hoat dong thé luc nhe'®.

Nhiéu nghién ctru ciing chi ra rang hoat dong thé luc c6 tac dong Ién
khéi lwong va mat do xuong, hoat dong thé luc c6 twong quan thuan voi mat

127
h

d6 xuong ctia phu nir sau man kinh™’. Viéc cai thién hoat dong thé luc két

hop v6i dinh dudng hop Iy c6 thé giup thuc day qué trinh khoang hoa xuong

khong chi & tré nhé ma con ¢ ngudi cao tudi'?.

Theo khuyén cdo cia WHO mirc hoat dong thé luc can dat dugc véi mot
ngudi truong thanh binh thuong 1a 600 MET- phat/tuan™. Trong nghién ciu
caa chung toi mat do xuwong ¢ nhitng phu nir sau man kinh khong dat muc
hoat dong thé luc theo khuyén céo thap hon nhiing ngudi hoat dong dat muc
khuyén co c6 y nghia thong ké ¢ ca 3 vi tri CXD, PTXD va CSTL. Két qua
cua chung t6i tuong tu v&i két qua nghién ctu caa Nguyén Vin Lanh phu nir
sau man kinh khong hoat dong thé luc c6 nguy co lodng xuwong cao hon so véi
ngudi hoat dong thé luc (OR:13,1;95%Cl: 6,8-26,8; p <0,001).

4.2. Ban luan vé phan bo tan s kiéu gen va alen ciia da hinh gen MTHFR
rs1801133

Trong nghién ctu caa ching toi, ti 1& kiéu gen va alen cua da hinh gen
MTHFR rs1801133, LRP5 rs41494349 tuan theo dinh luat cin bang Hardy
Weinberg (p > 0,05). Diéu nay chimg to phan b kiéu gen va ty 1¢ alen cia da
hinh gen MTHFR rs1801133, LRP5 rs41494349 duoc di truyén 6n dinh tir thé
hé nay sang thé hé khac va khong bi anh hudng bai cac yéu td dic biét lién
quan dén qué trinh tién hoa. Ti 1& kiéu gen va alen cua da hinh gen FTO
rs1121980 chua tuan theo dinh ludt can bang Hardy Weinberg (p < 0,05).
Trong 566 phu nit sau min kinh dugc nghién ctru khong phat hién kiéu gen
dong hop ttr 1an TT cta da hinh gen FTO rs1121980.
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4.2.1. Ban ludn vé phén bé tan sé alen ciia da hinh gen MTHFR rs1801133
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Biéu dd 4.1. Tan s6 alen C va T ciia da hinh MTHFR rs1801133
& mot so cong dong

Trong nghién ctiu cia ching t6i tan sé alen C 12 84,8%, tan sé alen T
1a15,2%. Két qua phan b alen rat gidng véi két qua nghién cau & phu nir
sau man kinh Indonesia tan s6 alen C 1a 84,5%, tan s6 alen T 14 15,5%°". Két
qua nay ciing tvong tu cong dong ngudi An Do va Thdé Nhi Ky, Tuy
nhién cong déng ngudi da trang ¢ chau Au (Anh, Phap,Puc, Bosnia), My,
Braxin va Uc.... ¢6 ty 18 alen T khoang 29,3 - 36,406131132133134135,136,157
Chung toc Indonesia 1a ngudi Pong Nam A da vang o vi tri dia ly gan Viét
Nam nén rat c6 twong dong vé di truyén véi Viét nam. An Do 1a mot quoc
gia tai Nam A, Tho Nhi Ky c6 phan Ién tai 14nh tho tai Tay A va mot phan
Pong Nam Au. Hai quéc gia nay c6 phan b tan sé alen twong tu ngudi Viét
Nam. Cac cong dong thudc cac chau luc khac nhu Chau Au, Chau My, Chau
Uc co ty 18 alen T cao hon nghién ctru cua chiing toi
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4.2.2. Ban lugn vé phan bé kiéu gen ciia da hinh gen MTHFR rs1801133
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Biéu d6 4.2. Sw phan b6 kiéu gen ciia da hinh MTHFR rs 1801133 ¢ mot
s0 cong dong

Tuong tu nhu phan b alen, két qua phan bd kiéu gen cua chung t6i cling
tuong tu ngudi Indonesia, An B va Tho Nhi Ky. Tuy nhién, kiéu gen TT cua
chdng t6i cd ty 18 thap hon cac cong ddng Chau Au, Chau Uc, Chau My. Viét
Nam, Indonesia, An Do déu nam trong khu vuc Chau A, Thé Nhi Ky c6 phan
16N tai 1anh tho tai TAy A nén c6 thé cd chung ngudn gdc to tién, hoic ciing co
thé do vj tri dia Iy gan nhau nén déan cu ¢ cac nuéc ndy dé dang di cu sang cac
cac vung 1an can, két hon va tao nén sy giao thoa vé mat di truyén. Do vay, su
phan bd kiéu gen va tan s6 alen twong ty nhu nhau va khéac so v&i ngudi Chéu
Au, Chau Uc, Chau My.

4.2.3. Ban lugn vé sw phén bo tin sé alen ciia da hinh gen LRP5 rs41494349.

Tan s0 alen va kiéu gen trong nghién clru cua ching t6i tuan theo dinh

luat can bang Hardy Weinberg.
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Biéu d0 4.3. Tan s6 alen A va G ciia gen LRP5 rs41494349 ¢ mot s6 cong dong

Tan s6 alen G cua gen LRP5 tai SNP rs41494349 trong nghién ctu cua
ching t6i 1a 8,0%. Két qua nay ciing twong tu V&i tan sé alen G cua nguoi
Nhat Ban (6,18%), Thai Lan (6%), Han Quéc (8%), Trung Quéc (10,1%).
4.2.4. Ban ludn vé phéin bé tin sé kiéu gen ciia da hinh gen LRPS5 rs41494349.
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Biéu dd 4.4. Sw phan b Kki¢u gen ciia da hinh gen LRP5 rs41494349 &

mot so cong dong
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Nghién ctu cta chung t6i budce dau khao sat su phan b da hinh kiéu gen
LRP5 tai SNP rs41494349 ¢ phu nit man kinh Viét Nam trong do tudi tir 44-
88. Két qua cho thay ty I& phan b da hinh kiéu gen & nhém phu nit man kinh
1a AA (84,8%), AG (14,5%), GG (0,7%).

Nhu vay ti 1& kiéu gen cua ching ti twong tu nhu phan bd kiéu gen
trong nghién cuu cua Zhen-lin ZANG, Jung- Min Koh, Anong kitjaroentham,
Yoichi Ezura nghién ctru trén ngudi Trung Qudc, Han Qudc, Thai Lan va
Nhat Ban™>'618,

4.2.5 Ban ludn vé phin bé tin sé kiéu gen va alen ciia da hinh gen FTO
rs1121980
Bing 4.1. So sdnh tin sé alen va kiéu gen ciia da hinh gen FTO

rs1121980 voi cdac nghién cwu khac

o Ti 18 kiéu gen
Ti 1€ alen

Quoc Ching trong quin thé

Tac gia %
¢ gia | thew (%)
C T CC|CT| TT
Bich Trén et al. . Da tring
15 Uc 57,2 428 | 33,3 | 47,7| 19,0
(2013) (n=778)
Datréng

Gaurav Garg et Thuy

104 2 (n;=1061) | 54,0 | 46,0 | 29,0| 50,0| 21,0
al. (2014) bién

(n,=1044) | 575 | 425 | 32,0| 51,0/ 17,0
L Viét Da vang
Nghién ctru nay 849 | 151 698| 30,2| O
Nam (n=566)

Trong nghién ctru cua ching t6i, ty 1€ alen C 1a 84,9%, alen T la 15,1%,

ty 1& kiéu gen CC 1a 69,8%, kiéu gen CT 1a 30,2% va khong cd ca thé co kiéu
gen TT. Két qua nghién cau cua ching tdi khac véi két qua nghién ctu trén

cong dong chau Uc va Thuy Dién. Tai cong dong ngudi Uc ty I alen T 13
42,8%, ty 1& kiéu gen TT 1a 19,0%". Tai cong ddng Thuy Dién ty I¢ alen T l1a
46,0% va 42,5%, ty 1& kiéu gen TT 14 21,0% va 17,0%"*.
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4.2.6 Ban ludgn vé phin bé kiéu gen va alen ciia da hinh gen MTHFR
rs1801133, LRP5 rs41494349, FTO rs1121980 ¢ nhom phu nir sau mdn
kinh loang xwong véi nhom phu nir sau mdn kinh khong loang xwong.

- Bang 3.7 trinh bay vé phan bd kiéu gen va alen ctia 3 da hinh gen
MTHFR rs1801133, LRPS rs41494349, FTO rs1121980 & nhém phu nir
sau man kinh lodng xuwong SO v61 nhom phu nit sau man kinh khong
loang xuong. Trong 566 phu nitr sau man kinh dugc Iya chon nghién ctru
€O 223 phu nir sau man kinh bi lodng xwong va 343 phu nir sau man kinh
khéng lodng xuwong. V& phan bd kiéu gen va alen & nhoém lodng xuong.
Péi v6i da hinh gen MTHFR rs1801133, ty 16% kiéu gen CC/CT/TT la
69,5/27,8/2,7 va ty 1¢% alen C/T la 83,4/16,6. Pdi v6i da hinh gen
LRP5 rs41494349, ty 16% kiéu gen AA/AG/GG la 83,4/15,7/0,9 va ty
18% alen A/G 1a 91,3/8,7. P6i véi da hinh gen FTO rs1121980, ty 1€%
kiéu gen CC/CT la 71,3/28,7 va ty 18% alen C/T la 85,7/14,3. Khdng
cd su khac biét vé phan bd kiéu gen va alen cua 3 da hinh gen nay &
nhom phu ni&t sau man kinh lodng xuwong va nhém phy nit sau man
kinh khong loang xuong. O day, chiing t6i phan nhom phu nir sau man
kinh lodng xuong hay khong lodng xuong dua theo khuyén céo cia
Hiép hoi qubc té vé do mat do xwong 1am sang va Hoi lodng xuong
Hoa Ky, phu nit sau man kinh dugc chin doan lodng xuong khi chi sd
Tscore < -2,5 & ¢ xuong dui hoac dau trén xuong dui hoac cot séng
that lung'®'®. Két qua nghién ctru cua chung t6i khac v6i két qua

nghién ctru cua Masataka Shiraki® va Xiao-Chen’®. Nam 2008, Masataka
Shirakiva cong su nghién ctru trén 502 phu nit sau man kinh Nhat Ban
cho két qua phu nir mang kiéu gen TT ciia da hinh MTHFR rs1801133

c6 ty 1& mic bénh lodng xuong cao hon ngudi khéng mang kiéu gen TT”.
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Nam 2020, Xiao-Chen va cong su da tong hop 7 nghién ciru bénh chimg
trén phu nit Trung Qudc, Mexico va Thai Lan cho két qua nhimng ngudi
mang alen T caa da hinh gen MTHFR rs1801133 d3 lam ting nguy co mac
bénh lodng xwong so véi nhitng ngudi khong mang alen T'°. Vi vay, chlng
t6i s& phan tich sdu hon nira bang viéc so sanh su phan bd kiéu gen va
alen cua 3 da hinh gen nay & nhom loang xuong, gidm mat d§ xuong
va mat do xuong binh thuong tai mdi vi tri ¢d xuong dui, dau trén
xuong dui, cot song that lung. Theo tiéu chuan cua T chic Y té thé
gidi, chi s6 Tscore > -1 1a mat d6 xuwong binh thuong,-2,5 < Tscore < -
1 1a giam mat d6 xuong, chi sé Tscore < -2,5 14 lodng xuong.
4.2.7 Ban ludn vé phin bé kiéu gen va alen ciia da hinh gen MTHFR
rs1801133, LRP5 rs41494349, FTO rs1121980 ¢ nhom phu nir sau mdn
kKinh loang xwong véi nhém giim mdt do xwong va nhom mdt dé xuwong
binh thwong tai vi tri c6 xwong dii, dau trén xwong duii, cét song thit lung
Téng hop ba bang 3.8, 3.9, 3.10 ching t6i thay khdng c6 su khac biét co
¥ nghia thdng ké sy phan bd kiéu gen va alen cua ba da hinh gen MTHFR
rs1801133, LRP5 rs41494349, FTO rs1121980 ¢ nhom loang xuong so voi
nhom giam mat do xuong va nhém mat do xuong binh thuong. Déi voi da
hinh gen MTHFR rs1801133 sy phan bd tan sb kiéu gen CC/CT/TT tai vi tri
cd xuong dui trong nhom bénh nhan loang xuong 1a 74,7%/23,1%/2,2%, su
phan b tan sé alen C/T ¢ phu nit sau méan kinh lodng xuong tai vi tri cb
xuong dui 13 86,3%/13,7%. O hai vi tri cot song that lung va dau trén xuong
dui, s6 lidu ciing thé hién tuong tu. Ddi v6i da hinh gen LRP5 rs41494349 sy
phan b tan s kiéu gen AA/AG/GG & phu nit sau mén kinh loing xuong tai
¢ xuwong dui 1a 85,7%/14,3%/0,0%, sy phan bé tan s alen A/G ¢ phu nit sau
mén kinh lodng xuong tai vi tri co xuong dui 13 92,9%/7,1%. Déi voi da hinh
gen FTO rs1121980 sy phan bd tan sé kiéu gen CC/CT ¢ phu nit sau man
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kinh lodng xuong tai 6 xwong dui 1a 67,0%/33,0%, su phan b tan sb alen
CIT & phu nit sau man kinh lodng xuong tai co xwong dui 1a 83,5%/16,5%.

Mic du ba da hinh gen chung t6i Iya chon dé tién hanh nghién ciru nay 1a
ba da hinh gen di duoc ching minh c6 anh huéng dén chuyén héa xuong
thong qua cic co ché sinh 1y hoc. Pa hinh MTHFR rs1801133 d& duoc nhiéu
nghién ctru chimg minh c6 anh huong dén mat d6 xwong, lodng xuong va giy
xuong trén ngudi chau Au’, chau A% chau M§'°, chau Uc™. Pa hinh gen
LRP5 rs41494349 c6 anh huéng dén mat d6 xwong trén nguoi Han Quéc',
Nhat Ban'?, Trung Qudc™. Pa hinh gen FTO rs1121980 c¢6 anh hudng dén
chuyén hoa xuong trén ngudi Uc®. Tuy nhién trong nghién ctu ndy, chiung
t61 thdy tin suat phan b kiéu gen va alen tai nhém lodng xwong so véi nhom
giam mat d¢ xuong cling nhu nhém lodng xuong so véi nhom binh thuong 1a
khong co su khac biét. Diéu niy c6 nghia 1a khong tim thay méi lién quan
gitta tinh da hinh cua 3 gen MTHFR rs1801133, LRPS rs41494349, FTO
rs1121980 vé6i bénh lodng xuwong khi tinh theo chi sd Tscore & phu nit sau man
kinh ngudi Viét nam. Cau héi dat ra 1a vay ba da hinh gen chiing t61 da chon
lam gen tmg vién dé thyuc hién nghién ctru nay chang 1& lai khong anh huéng
gi dén chuyén hoa xuong ctia ngudi Viét. Dé tra 1oi cau hoi nay chung toi s&
di tim moéi lién quan gitra tinh da hinh ctia ba gen ndy véi mat do xwong & phu
nit sau man kinh. C6 thé ba da hinh gen ndy anh hudng dén chuyén hoa
xuong va mat dd xwong nhung mirc do thay d6i mat d6 xuwong chua du nhiéu
dé c6 su khac biét gitta nhom lodng xwong va khong lodng xuong.
4.3. Méi lién quan giira tinh da hinh ciia mdt so gen véi mat dd xwong va
mot s yéu td nguy co loing xwong ¢ phu nir sau mén kinh
4.3.1. Méi lién quan giita da hinh kiéu gen MTHFR rs1801133 vdi mit
do xwong.

Bang 3.11 thé hién méi lién quan giita da hinh kiéu gen MTHFR
rs1801133 véi mat do xuong. O cd xuwong dui trong sd 566 bénh nhan nghién

ctru ¢6 404 phy nit sau man kinh mang kiéu gen CC c¢6 BMD trung binh 1a
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0,67+0,12 g/cm?, 152 phuy nit sau min kinh mang kiéu gen CT c6 BMD trung
binh 0,67+0,12 g/cm?, 10 phu nir sau man kinh mang kiéu gen TT c6 BMD
trung binh 13 0,58+0,07g/cm?® O dau trén xuong dui 404 phu nit sau man kinh
mang kiéu gen CC c6 BMD trung binh 1a 0,8+0,13g/cm?, 152 phuy nit sau mén
kinh mang kiéu gen CT c6 BMD trung binh 0,8iO,14glcm2, 10 phu nir sau
mén kinh mang kiéu gen TT c6 BMD trung binh 1a 0,8+0,09g/cm?. O cot
song thit lung, phu nit mang kiéu gen CC c6 BMD trung binh I
O,75¢0,14g/cm2, phu nit mang kiéu gen CT c6 BMD trung binh la
0,74+0,15g/cm?, phu nit mang kiéu gen TT c6 BMD trung binh la
0,71+0,1g/cm’. Phy nit sau man kinh mang kiéu gen TT c6 BMD thap hon
kiéu gen CC va CT tai ca ba vi tri. Tuy nhién sy khac biét chi c6 y nghia théng
ké & c6 xuong dui va dau trén xuong dui (p<0,05). Mic du alen T dugc coi 1a
alen nguy co anh huong dén BMD, ngudi mang kiéu gen di hop tir CT hoat
tinh enzym MTHFR giam xubng 30%-40% nhung chiing t6i thdy nhom co6
kiéu gen CT c6 BMD tuong ty nhom c6 kiéu gen CC, chi c6 su khac biét gia
tri BMD ¢ nhom c6 kiéu gen dong hop tir 1an TT so v&i nhom c6 kiéu gen CC
va CT. Theo nhiéu bao céo, nguoi mang kiéu gen déng hop tir lan TT cua da
hinh gen MTHFR rs1801133 lam hoat tinh enzym MTHFR giam 70% so véi
ngudi mang kiéu gen CC%,
4.3.2. Méi lién quan giita da hinh kiéu gen LRPS5 rs41494349 véi mit dé xuong.
Trong sb 566 phu nir sau man kinh nghién ctru c6 480 ddi twgng mang
kiéu gen AA c6 mat do xuong tai CXD/DTXD/CSTL lan luot 13 0,67+0,12 /
0,79+0,14 / 0,75+0,11 (g/cm?). 82 ddi twgng mang kiéu gen AG c6 BMD
tuong ung tai CXD/DTXD/CSTL lan luot 1 0,67+0,12 / 0,79+0,14 /
0,73+0,16 (g/cm?). 4 dbi tuwong mang kiéu gen GG cd BMD tai
CXD/DTXD/CSTL lan lugt 1a 0,73+0,06 / 0,84+0,03 / 0,77+0,12 (g/cm?).
Chung t6i thay gia tri BMD & nhom c6 kiéu gen AA va AG 1a tuong tu nhau.
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Nhém c6 kiéu gen GG c6 gia tri BMD trung binh cao hon hai nhom AA va
AG. Tuy nhién sy khac biét khong co y nghia thong ke.
4.3.3. Moi lién quan giita da hinh kiéu gen FTO rs1121980 véi mdt dj xuong.

Péi voi da hinh kiéu gen FTO rs1121980, 395 phu nit mang kiéu gen CC
c6 BMD tai CXD/DTXD/CSTL lan luot 12 0,67+0,12 / 0,78+0,13 / 0,74+0,15
(g/lcm?), 171 phu nit mang kiéu gen CT c6 BMD tai CXD/DTXD/CSTL lan
luot 12 0,66+0,12 / 0,79+0,14 / 0,77+0,14 (g/cm?). Ching t6i thiy & cot sdng
that lung, gia tri BMD caa nhdm c6 kiéu gen CT 1én hon kiéu gen CC tuy
nhién su khéc biét khéng co ¥ nghia thong ke.

Tom lai qua tim hiéu méi lién quan giira da hinh kiéu gen v&i mat do
xuong, ching t6i thdy cd sy khéc biét mat d¢6 xuong co ¥ nghia théng ké gitra
kiéu gen TT vai kiéu gen CC, gitra kiéu gen TT véi kiéu gen CT cua da hinh
MTHFR rs1801133 tai vi tri c6 xuong dui va dau trén xuong dui. Vi c6 rat
nhiéu yéu t6 anh huéng dén mat do xwong nén khi xem xét méi lién quan
gitta gen va mat do xwong, chung toi can tim hiéu liéu cac gen nay c6 anh
huong dén cac nguy co lodng xuwong khac nhu tudi, ¢an nang, chiéu cao, BMI,
tui man kinh, s6 nim sau man kinh, s6 con, hoat déng thé luc hay khong.
Ching t6i phan tich bang 3.14, 3.15, 3.16, chung t6i khong thay c6 su khac
biét c6 ¥ nghia thong ké giita cac da hinh gen nay véi cac yéu té nguy co
lodng xwong. Bang 3.17 cho thay giira ca&c nhdm cd kiéu gen CC, CT, TT cua
da hinh gen MTHFR rs1801133 khong c6 su khac biét vé tudi, chiéu cao, can
nang, BMI, tién sir gdy xuong, tudi man kinh, s6 nam sau man kinh, s6 con,
hoat dong thé luc. Két qua ciing twong tu dbi véi da hinh kiéu gen LRP5
rs41494349 va da hinh kiéu gen FTO rs1121980. Vi vay, chdng tdi cho rang
Kiéu gen va cac yéu to trén Ia cac yéu to nguy co doc 1ap anh huong dén mat
d6 xuwong va chung t6i s& dua vao cac mo hinh hoi quy tuyén tinh don bién,
mo hinh hoéi quy tuyén tinh da bién dé phan tich anh huong cua cac yéu té

nguy co doc lap nay tai mat do xuong.
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4.3.4. Twong quan tuyén tinh don bién va da bién giita mét sé yéu té nguy
co' voi mdt do xwong.

Trong md hinh hdi quy tuyén tinh don bién ching t6i thdy cac yéu t6 co
twong quan thuan véi mat d6 xuong 1a chiéu cao, can niang, BMI, tudi man
kinh, hoat dong thé luc. Céc yéu té co tuong quan nghich véi mat 6 xwong 1a
tuoi, s6 nam sau mén kinh, tién sir gy xuong, s6 con. Yéu t6 noi séng khéng
cd su tuong quan téi mat do xuong.

Trong md hinh hdi quy tuyén tinh da bién, chling ti thay cac yéu td lién
quan véi mat do xwong cd xwong dui va dau trén xuong dui 1a tudi, BMI, tién
sir gy xuong, sd nim sau méan kinh. O cot song thit lung, ngoai cac yéu td
trén con c6 yéu tb hoat dong thé luc.

4.3.5. M6 hinh hoi quy tuyén tinh don bién cia cdc da hinh gen MTHFR
rs1801133 voi mat dp xwong

Bang 3.19 trinh bay céc s6 liéu vé méi lién quan gitta kiéu gen cta da
hinh gen MTHFR rs1801133 vdi mat d6 xwong ¢ 3 vi tri CXD, DPTXD, CSTL
v6i cac mo hinh gia dinh dé phén tich nhu sau:

eM0 hinh ddng troi: Kiéu gen CT va TT duoc coi 1a ¢6 anh huong dbi véi
mat d6 xuong va dugc phén tich riéng khi so sanh voi kiéu gen binh thudng
CC lam tham chiéu. Két qua cho thay kiéu gen TT c6 anh hudng dén mat do
xuong & vi tri DTXD voi hé sé B[95%CI] 1a -0,087[-0,172; - 0,002], p < 0,05.

eM5 hinh trdi:Trong mé hinh nay, nhom ngudi mang alen T (gdm kiéu
gen CT va TT) duoc gia dinh 1a c6 anh huong voi mat do xuong va dugc so
sanh voi nhom nguoi khong mang alen T (kiéu gen CC). Két qua cho thay
khong c6 mdi tuong quan c6 ¥ nghia thong ké vé mat 4o xwong giita nhom
nguoi mang alen T va nhom nguoi khong mang alen T.

e M6 hinh ldn:Trong md hinh nay chi nhiing ngudi cé kiéu gen dong
hop tir TT dugc gia dinh ¢6 anh hudng voi mat do xuong, con cac kiéu gen

khac 1a CT va CC duogc gia dinh khong ¢6 &nh hudng vd1 mat d§ xuong duogc
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gop chung vao mot nhom. Két qua cho thdy ngudi c6 kiéu gen TT c6 anh
huong dén mat do xuong so voi nguoi cd kiéu gen CT va CC v6i hé sd
B[95%CI] 1a -0,088[-0,172; -0,004], p < 0,05.

e Mo hinh siéu troi: Trong md hinh nay kiéu gen CT duogc coi 1a c6 anh
hudéng d6i v6i mat do xuong con kiéu gen CC va TT duge coi la khong co
anh huong véi mat do xwong duge xép chung vao mot nhom. Két qua cho
thay khong c6 mbi tuong quan c6 y nghia théng ké vé mat do xuong giita
nhém ngudi c6 kiéu gen CT so véi nhom ngudi cé kiéu gen CC va TT.

eM5 hinh cong gop mdi alen: Trong mo hinh nay, alen T duoc gia dinh
c6 anh huong doi véi mat d6 xuwong va mirc do anh hudng ting theo sd luong
alen T co trong kiéu gen. Két qua cho thiy khong c6 mbi twong quan co y
nghia thong ké vé mat do xwong & mé hinh nay.

4.3.6. Mé hinh héi quy tuyén tinh don bién ciia cic da hinh gen LRP5
rs41494349 voi mat do xwong

Bang 3.23 trinh bay céc s liéu vé méi lién quan gitra kiéu gen cua cic
da hinh gen LRP5 rs41494349 v&i1 mat do xuong & 3 vi tri CXD, DTXD,
CSTL v61 mo hinh déng tro1, mo hinh trgi, m6 hinh lan, mé6 hinh siéu trdi va
mod hinh cong gdp v6i mdi alen. Chung t6i chua thdy c6 mbi lién quan giira
cac kiéu gen va alen cta da hinh gen LRP5 rs41494349 v&i mat do xuong tai
ca 3 vi tri CXD, PTXD, CSTL & tat ca cac md hinh phan tich gen.

4.3.7. M6 hinh héi quy tuyén tinh don bién ciia cic da hinh gen FTO
rs1121980 voi mat do xwong

Trong nghién cuu cua chdng toi ¢ 566 phu nir sau man kinh chung toi
khong thay c6 kiéu gen TT cua da hinh gen FTO rs1121980. Vi vay & mo
hinh hdi quy tuyén tinh don bién ching ti chi phan tich duwoc & mé hinh dong
troi va mo hinh cong gop alen. Ching t6i chua thay c6 méi lién quan giira cac
kiéu gen va alen cua da hinh FTO rs1121980 v&i mat d6 xuong tai ca 3 vi tri
CXDb, bTXD, CSTL ¢ hai md hinh phan tich gen nay.
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4.3.8. Twong quan tuyén tinh da bién ciia da hinh gen MTHFR rs1801133
va mét so yéu t6 lién quan véi mét dp xwong.

Dua vao két qua cia cac md hinh hoi quy tuyén tinh don bién, ching toi
da phan tich hoi quy tuyén tinh da bién giita cac da hinh gen MTHFR rs
1801133 va mot sé yéu td lién quan véi mat do xuong tai 3 vi tri CXD,
DTXD, CSTL & c4&c md hinh ddng troi, md hinh lan.

Su lién quan gitra gen MTHFR véi hoat tinh enzym MTHFR duoc phéat
hién lan dau tién vao nam 1972, khi Mudd va cong sy phat hién sy giam sat
nghiém trong enzym MTHFR & bénh nhan homocystinuria, mot bénh di
truyén réi loan chuyén hoa methionine. Tir d6 dén nay trén thé gigi co rat
nhiéu nghién ctu vé da hinh gen MTHFR rs1801133 dé tim hiéu méi lién
quan gitra da hinh gen nay véi cac bénh ly tim mach, dai thao duong typ I,
ung thu dai trang, ung thu mau, ung thu tuyén giap, bénh tu ky o tré em va
chting say thai lién tiép.

O Viét Nam, khi tim hiéu méi lién quan vé gen véi bénh tat thi da hinh
gen MTHFR rs1801133 1a mot trong sb cac da hinh gen duoc nghién ctu
nhiéu nhat vi da hinh gen ndy c6 anh huong Ién dén hoat tinh enzym
MTHFR, mét trong nhiing enzym quan trong nhat trong chu trinh chuyén hoa
folate. Kiéu gen TT cua da hinh gen nay tao ra enzym hoat tinh bang 30% so
voi kiéu gen CC. Kiéu gen CT cia da hinh gen nay tao ra enzym hoat tinh
bang 65% so Vi kiéu gen CC'®®. Sy giam enzym hoat tinh dan dén giam tao
ra san pham 5-methylen tetra hydrofolate va do viy lam ting nong do
homocytein mau. Néng d¢6 homocystein mau cao 1a nguyén nhan cua nhiéu
bénh ly man tinh trong d6 c6 lodng xwong. Trong nghién cau caa ching t6i,
ngudi mang kiéu gen TT caa da hinh gen MTHFR rs1801133 c¢6 nguy co
giam mat do xuong & ca ba vi tri co xuong dui, dau trén xuong dui, cot séng
that lung khi so véi ngudi mang kiéu gen CC sau khi da kiém soat cac yéu té

nguy co anh huong dén mat ¢6 xuong nhu tu6i, BMI, tién sir gdy xuong, khu
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vuc song, so con, s6 nim sau man kinh, hoat déng thé lyc. Cu thé tai co
xuong dui, ngudi mang kiéu gen TT c6 nguy co giam mat do xwong 0,073
glcm? so voi ngudi co kiéu gen CC, tai du trén xuwong dui, ngudi mang kiéu
gen TT c6 nguy co giam 0,089 g/cm® va tai cot séng thit lung nguoi mang
kiéu gen TT c6 nguy co giam 0,076 g/cm’ so v6i nguoi mang kiéu gen CC.
Khi phan tich méi lién quan gitra gen va cac yéu t6 nguy co lodng xuong &
m6 hinh lin, ngudi mang kiéu gen TT 1am giam 0,075 g/cm® mat do xuong tai
cb xuong dui, giam 0,090 g/cm? mat d6 xwong tai dau trén xuong dui va giam
0,074 g/cm?® mat d6 xuong tai cot sdng thit lung khi so véi nguodi mang kiéu
gen CC va CT. Mat d6 xuong cua ngudi mang kiéu gen CT va ngudi mang
kiéu gen CC khong c6 su khac biét. Mac du theo ly thuyét kiéu gen CT 1am
giam 30% hoat tinh enzym MTHFR nhung c6 thé sy thay d6i nay chua du dé
tao anh huong lén chuyén hoa xuong vi qué trinh chuyén héa xwong chiu anh
huéng caa rat nhiéu yéu to.

Tom lai trong nghién cuu cua chung toi khong cé su biét c6 y nghia
théng ké vé sy phan b kiéu gen va alen cia da hinh gen MTHFR rs1801133
& nhom lodng xuong va nhom khong loing xuwong, chan doan lodng xuong
dua theo chi s6 Tscore. Tuy nhién, nguoi mang kiéu gen dong hop tar lan TT
cua da hinh gen nay c¢6 nguy co giam BMD tai ca 3 vi tri khao sat la CXD,
bTXD va CSTL.

Két qua nghién ciu caa ching t6i gidng véi két qua nghién ciu cua Bo
Abrahamsen trén phy nit Pan Mach, Robert R McLean trén nguoi My, Aniel
Jessica Leticia Brambila — Jabia trén ngudi Mexico, Zhu trén nguoi Uc,
Masataka Shirada trén nguoi Nhat Ban.

Bo Abrahamsen va cong su (2003) nghién cuu trén 1748 phu nir Pan
Mach man kinh chi ra ngudi mang kiéu gen TT ciia da hinh gen MTHFR
rs1801133 c6 nguy co bi giam mat d6 xuong tai CSTL, CXD, BDTXD so voi

ngudi mang kiéu gen CC va TT, & giai doan som sau man kinh. Sau 5 nim
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diéu trj liéu phap hormon thay thé thi nguoi mang kiéu gen TT van bj giam
mat do xuong tai vi tri dau trén xuwong dui. Trong nghién ctu nay kiéu gen TT
chiém 8,7%’.

Robert R. McLean va cong su (2004) nghién cau 1632 ddi tuong la cu
dan thi tran Framingham, bang Massachusetts, M. Nhimg nguoi tham gia
duoc dinh lugng vé nong do folate trong huyét thanh va xac dinh tinh da hinh
MTHFR rs1801133. Két qua xac dinh ¢c6 méi lién quan gitra da hinh kiéu gen
TT cia MTHFR rs1801133 va mat d6 xuong phu thuoc vao nong do folat
huyét thanh. Nguoi mang kiéu gen TT c¢d mat do xuong thap hon nguoi
khong mang kiéu gen CT va CC™.

Nam 2012, Aniel Jessica Leticia Brambila — Jabia va cong su nghién cau
trén 71 bénh nhan viém khép dang thap Mexico cho két qua nhitng ngudi c6
kiéu gen déng hop tir TT ¢c6 BMD thap hon nhimg ngudi ¢6 kiéu gen di hop
tar CT va ca 2 nhom nay c6 BMD thap hon nhiing nguoi c6 kiéu gen dong
hop tir CC™.

Zhu va cong su (2008) thuc hién mot nghién cau thuan tap trén 1213 phu
nit Australia c6 tudi tir 70 dén 85 tim thay méi lién hé gitra nong do
homocystein mau cao do da hinh gen MTHFR rs1801133 gay giam mat do
xuong dui nhung khong lam ting nguy co giy xuong’.

Masataka Shiraki va cong su (2008) nghién ctru trén 502 phu nir sau man
kinh Nhat Ban cho thay nguoi mang kiéu gen TT c6 ty Ié mac bénh lodng
xuong va gdy xuong cao hon nguoi khdng mang kiéu gen TT.

Bén canh d6 mot sé nghién ctru phén tich tong hop ciing tim thdy mbi
lién quan gitra da hinh gen MTHFR rs 1801133 v41 mat d§ xuong.

Wang va cdng su (2011) phan tich 20 nghién ctru vdi 3525 bénh nhan va
17909 d6i tuong thudc nhom chimg cho thay su twong quan muc d6 nhe giira
MTHFR rs1801133 voi mat d§ xuong CXDb, CSTL, BDTXD va toan bd co thé
& nguoi Pong A™.
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Niam 2016, Hong — Zhuo Li va cdng sy phan tich tong hop 21 nghién
ctru trén 33.045 d6i twong cho thdy da hinh gen MTHFR rs1801133 c6 lién
quan voi BMD ¢6 xuwong dui ¢ phu nit sau man kinh, & ngudi da trang va &
nam gi¢i. Khi phan tich tong hop 22 nghién ctru trén 32271 dbi twong nhém
tac gia cling cho thay c6 su lién quan giita da hinh gen nay vdi BMD cot séng
that lung & phy nit sau man kinh’.

Nam 2020, Xiao-Chen va cong su da tong hop 7 nghién cau bénh ching
trén phu nir Trung Qudc, Mexico va Théi lan, tim hiéu méi lién quan gitra da
hinh gen MTHFR rs1801133 véi nguy co lodng xuwong. Két qua chi ra rang
nhitng nguoi c6 alen T di lam ting nguy co mac bénh lodng xuong trong mo
hinh dong troi kiéu gen TT so voi kiéu gen CC (OR = 2,36, 95%Cl:1,81 —
3,08, p<0,05), md hinh troi kiéu gen TT va CT so vai kiéu gen CC (OR=1,47,
95%Cl: 1,21 — 1,77, p<0,05), md hinh lan kiéu gen TT so v&i kiéu gen CC va
CT (OR = 2,16, 95%Cl: 1,71 — 2,74, p<0,05)"®.

Két qua nghién cau cia ching toi khac véi két qua nghién ciu cua
Soewarlan, W.D.H.P va cong su nghién ctru trén 100 ddi twong phu nir sau
man kinh Indonesia khéng tim thady méi lién quan gitta da hinh gen MTHFR
rs1801133 v&i mat do xuwong®. C6 su khac biét nay cd thé do nghién cau nay
c6 ddi twong nghién cau nhé chi 100 phu nir sau man kinh nén két qua nay
chua du dé dai dién cho cong dong dan cu Indonesia.

Mic di nghién cau cia ching tdi ¢ ty 1& alen T va kiéu gen TT thap
hon cac cong dong Chau Au, Chau My, Chau Uc nhung két qua caa chdng toi
vé anh hudng caa kiéu gen dong hop tt lin TT ¢én BMD vén tuong tu phan
I6n cac nghién cau trén thé gioi. Nguoi mang kiéu gen TT c6 nguy co bi giam
mat do xuong so vdi ngudi mang kiéu gen CC va CT.

Pa hinh MTHFR rs1801133 lién quan t6i tinh trang chuyén hoa
homocystein do vay khi mang kiéu gen déng hop tir lan TT s& gay tinh trang
{r tré 1am ting ndng do homocystein trong mau®.
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Nhitng ngudi mang kiéu gen TT dan toi 1am suy giam chic ning enzym
MTHFR gay giam chuyén hoa acid folic thanh 5 — methyl tetrahydrofolat dan
t6i ting néng d6 homocystein mau. Nong d6 homocystein mau cao s& anh
huong dén qua trinh tdi mdé hinh xwong, qué trinh huy xuong 16n hon qua
trinh tao xwong dan dén giam mat do Xuong66. Bén canh d6, nong do
homocystein mau cao wc ché hé enzym tao lién két ngang Lox, diéu hoa ting
hoat dong cac enzyme can thiét cho su methyl hda DNA di truyén ngoai gen
(Cytosine-5) — methyltransferases va helicase dac hiéu lymphoid lam giam
kha nang tai tao xwong®. Homocystein mau cao con anh huéng dén mang
lui collagen cua xwong dan dén giam sitc manh cua xuwong®. Do vay bién
phap hitu hiéu dé 1am giam nguy co lodng xuong & nhitng ngudi mang kiéu
gen TT la kiém soat tét nong do homocystein mau.

Homocystein duoc chuyén hoa thanh methionine théng qua xdc tac cua 5
- methyl tetrahydrofolat va coenzyme vitamin B12. Vi vay dé lam giam nong
d6 homocystein mau ngudi ta can bd sung vitamin B12, acid folic hoac folate
cho nhiing bénh nhan nay. Acid folic 1a chat tong hop va khong co trong tu
nhién. Khi bo sung acid folic, acid folic nhanh chéng chuyén thanh
dihydrofolate (DHF) rdi tetra hydrofolate (THF) dudi tdc dung cia enzyme
dihydrofolate reductase (DHFR). Nho enzyme methylene tetrahydrofolate
dehydrogenase 1 (MHFD1), THF lai chuyén thanh 5,10 - methylene
tetrahydrofolate (5,10 - MTHF). 5,10 - MTHF chuyén thanh 5 - MTHF théng
qua tac dung enzyme MTHFR. Chinh 5 - MTHF x(c tac cho qua trinh chuyén
hoa homocystein thanh methionine. Do dé lam giam néng do homocystein
méau™****_ Qua trinh trén chi dugc dién ra khi hoat tinh enzyme MTHFR binh
thuong. Nguoi mang kiéu gen CT cuaa da hinh MTHFR rs1801133 hoat tinh
enzyme MTHFR giam 30% - 40%, nguoi mang kiéu gen TT caa da hinh
MTHFR rs1801133 hoat tinh enzyme giam 70%"***. Khi b sung acid folic
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cho nhitng bénh nhén nay sé lam & dong 5,10 - MTHF do hoat tinh enzyme
MTHFR giam nén 5,10 - MTHF khdng chuyén hoa thanh 5-MTHF. Khéng c6
su XUc tac 5 - MTHF, homocystein khdng chuyén héa thanh methionine nén
khong 1am giam néng d6 homocystein méau. Véi Iy do trén nhiing bénh nhan
mang kiéu gen TT va CT cua da hinh MTHFR rs1801133 néi riéng va bénh
nhan cé hoat tinh enzym MTHFR giam ndi chung, ching ta nén bé sung
folate hoac 5 - MTHF thay vi acid folic. Khi d6 folate s& chuyén hoéa theo 3
con duong thanh DHF, 5,10 - MTHF va 5 - MTHF. 5 - MTHF sinh ra sé
chuyén héa homocystein thanh methionine, tr d6 lam giam néng do
homocystein mau*®. Nhu vay, véi bénh nhan mang kiéu gen CC cua da hinh
MTHFR rs1801133, ching ta c6 thé bd sung acid folic hoic folate nhung
vGi nhitng bénh nhan mang kiéu gen TT va CT cia da hinh MTHFR
rs1801133 thi chi dugc bd sung folate hoic 5 - MTHF.
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Folic acid
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v
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Hinh 4.2. Qud trinh chuyén héa Homocystein
(Nguénhttps://openi.nim.nih.gov/imgs/512/102/1140947/PMC1140947_pmed.
0020 35.9g001.png)

Folat dugc biét dén nhu moét nhdm céc chat khac nhau cd thé tim thay
trong tu nhién dudi cac dang:

- Dihydrofolate

- Methylfolate

- Monoglutamin folate

- Polyglutamin folate

Folat con c6 nhiéu trong cac loai thuc pham nhu cac loai hat dau (dau
tuong, dau den, dau xanh,...) qua bo, stp lo xanh, tréi cay ho cam, gan dong
vat (gan ga, gan vit,...), long do trimg, .. ..

Do vdy, dé giam nong d6 homocystein méu nham dy phong lodng xuong
can bo sung vitamin B12 va 5 - methyl tetrahydrofolate cho bénh nhan c6
kiéu gen CT hoac TT hoic nong d6 homocystein mau cao dé ting cuong
chuyén hda homocystein thanh methionin.
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Ching t6i dua ra bang 4.2 thé hién ham lugng folat trong céc loai thuc
pham dé gidp nhitng bénh nhan c6 néng do homocystein cao tham khao diéu
chinh ché d¢ dinh dudng,

Bing 4.2. Ham luong folat trong 100 gam phdn dn dwoc ciia mét sé thuc pham

Tén thuc pham | Ham luong folat | Tén thuc pham | Ham lugng folat
(100g) () (1009) (L)
Dau den 444 O1 49
Dau diia 633 Cam 30
Dau tuong 375 Bo vé xanh 35
Pau xanh 625 Gan ga 588
Cai cuc 177 Gan vit 738
Cai xanh 187 Long do trimg 146
Rau muéng 194 Modc nhi 160

(Nguén: Bang thanh phdn thwc phdam Viét Nam — Vién dinh dudng)
4.3.9.Twong quan tuyén tinh da bién ciia da hinh gen LRP5 rs41494349 va
mot sé yéu to lién quan véi mét dé xwong.

Déi voi da hinh gen LRP5 rs41494349, ching tdi khong thidy mdi lién
quan giita da hinh gen nay voi mat do xuong tai 3 vi tri ¢6 xwong dui, dau
trén xuong dui, cot séng that lung sau khi da kiém soét yéu té nguy co: tudi,
BMI, tién su gay Xxuong, noi séng, sb con, s6 nam sau man kinh, hoat dong
thé luc & 2 md hinh lya chon phan tich 13 mé hinh dong trdi va md hinh lan.

- Protein lién quan dén thu thé lipoprotein (LRP5) 1a mot thanh vién cia
ho thu thé lipoprotein ¢6 trong luong phan tir thép, la mot protein duoc tiét ra
trong nhiéu mé va t& bao nhu mé vii, mod xuong, té bao ndi md va té bao géc.
LRP5 c6 anh hudng rat 16n dén con dudng truyén tin hiéu Wnt, lién quan chat
ch& dén su diéu hoa phat trién cua xwong bang cach anh huong dén mat do

xuong®. Bénh lodng xwong (OPPG) c6 dic diém khéi luong xwong thip, giy
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xuwong ¢ tré em va giam thi lyc da duge chiing minh 1a do mét chirc nang cua
gen ddi véi thu thé LRP5%. Bén canh d6, mot sb nghién ctru cho réng dot bién
(G171V) trong gen LRP5 c6 lién quan dén khéi luong xuong cao®. Gan day
nhiéu nghién ctru da xac dinh da hinh gen LRP5 rs41494349 c6 anh huong
dén mat d6 xuong. Tuy nhién mirc d6 lién quan cua da hinh gen ndy voi mat
do xuong & cac ching toc 13 khong déng nhat. Nghién ctru ctia ching toi ¢6
két qua tuong tu nghién ctru ciia Anong Kitjaroen Than (2016) nghién ciru
trén 277 phu nit sau man kinh Théi Lan d3 khong tim thdy méi lién quan giira
SNP Q89R (rs41494349) v&i mat d6 xwong D,

- Nghién ctru cia chung to61 khac vdi nghién ctiu cia Tomohiko Urano
(2007) trén 357 phu nit sau man kinh Nhat Ban thdy rang ddi tuong khong co
alen R (QQ, n=321) c¢6 diém s6 hinh thanh lodng xuong thip hon dang ké cac
dbi tuong co it nhat mot alen R'2. Zhen-lin Zang (2005) nghién ctru trén 647
phu nit sau méan kinh Trung Qudc cho thdy SNP Q89R ciia gen LRP5 ¢4 lién
quan dang ké voi mat do xuong cb xwong dui ca trude va sau khi diéu chinh
cac yéu td nguy co tudi, sé nim sau mén kinh, chiéu cao, can ning®. Jung-
Min Koh, Min Hui Jung va cong su (2003) nghién ctru 219 nam 20-34 tudi &
Han Qudc nhan thay LRP5 rs41494349 co lién quan dén BMD c6 xuong dui
va tam giac Ward. Nhitng ngudi ¢ alen R ¢6 BMD tai 2 vi tri ndy thip hon
nhimg nguoi khong c6 alen R™. Gen LRP5 nam trén nhanh dai cia NST s6 11
gém 23 exon tac dong kich thich hoat dong tao cot bao lam tang mat do
xuong thong qua con duong tin hiéu Wnt. Dot bién 1am ting hoat dong gen
LRP5 lam ting mat d6 xuong. Dot bién 1am giam hoat dong gen LRP5 lam
giam mat d6 xuong. SNP Q89R (rs 41494349) ndm & vi tri exon 2 cia gen
LRP5 c6 su thay thé nucleotid A thanh G & vi tri 314 dd dugc tim thay & quan

thé nguoi chau A nhung rat hiém gip trén nguoi da trang.
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4.3.10. Twong quan tuyén tinh da bién ciia da hinh gen FTO rs1121980 va
mot sé yéu to lién quan véi mét dé xwong.

- Trong md hinh hdi quy tuyén tinh da bién, ching t6i khdng thiy mdi
lién quan gitra da hinh kiéu gen FTO rs1121980 v&i mat d6 xuong tai vi tri co
xuong dui va dau trén xwong dui. Tuy nhién, tai vi tri cot séng that lung,
ngudi mang kiéu gen di hop tar CT cua da hinh gen FTO rs1121980 lai lam
taing mat do xuong so voi kiéu gen ddng hop tir troi CC sau khi da kiém soét
cac yéu td: tudi, BMI, tién st gdy xuong, noi sdng, tién sir san khoa, hoat
dong thé luc. Cu thé: ngudi mang kiéu gen CT 1am ting mat d6 xuong thém
0,022g/cm? so vé&i ngudi mang kiéu gen CC.

Nghién cau cua chung téi khac véi nghién cau cua Gauraw Garg va
cong sy nam 2014 khi nghién cau trén 1044 phu nit Thuy Dién c6 tudi trung
binh 14 75 va 1061 phu nit tré Thuy dién ¢ tudi trung binh 1a 25 di khong
thay c6 méi lién quan giita da hinh kiéu gen FTO rs1121980 véi mat do
xuong hay gy xuong'® Nam 2013, Bich Tran va cong su di phat hién ra da
hinh gen FTO rs1121980 c6 lién quan dén giy xuong & nguoi UC da trang.
Nhitng phu nit cd kiéu gen déng hop tir lin TT c6 nguy co giy cb xuong dui
cao hon 2,06 1an so vai nhitng phu nit ¢ kiéu gen déng hop tir troi CCY.

Nam 2011, Yan Guo va cong su da tim thay cd méi lién quan cua 6 SNP
(rs 16952955, rs 2540766, rs2540784, rs 16952951, rs12447427, rs 2689247)
nam & intron 8 cia gen FTO véi mat do xuong cb xwong dui & ngudi Trung
Quéc. Mdi alen nho cia mdi SNP 1am ting mat do xuwong cb xwong dui voi hé
s6 B tuong tng 1a 0,025 va 0,015 ¢ 2 nhoém 818 va 809 nguoi Trung Quéc.
Tuy nhién khdng c6 SNP nao trong 6 SNP nay cho thidy mdi lién quan véi
mat d6 xuong cua ngudi da tring”.

Nam 2015, Jianmin Xu va cong su nghién cuu trén 108 bénh nhan loéng

xuong va 93 d6i chimg da cho thdy da hinh gen FTO rs7206790 ¢ lién quan
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dén bénh lodng xuwong. Ngudi mang kiéu gen ddng hop tir 1an caa da hinh nay
cO nguy co mac bénh loang xuong tang 1én (OR = 3,238; 95% CI 1,112 —
9,427; p=0,025)'*.

Yéu t6 di truyén cd vai trd quan trong anh hudéng dén mat do6 xuong &
phu nir sau man kinh. Rat nhiéu nghién ciu chi ra rang mot su thay d6i nho
ciia gen c6 thé gay ra su khac biét dang ké mat do khoang xuong va nguy co
lodng xuong. SNP 1a sy thay ddi nho phé bién nhét cua gen'*.

Tong hop 2 nghién ctu trén ngudi Trung Qudc, ching toi thidy mdi
SNP cta gen FTO c6 anh huéng khac nhau dén xuong. Trong khi SNP rs
7206790 lam ting nguy co mac bénh lodng xuong thi 6 SNP nam & intron 8
cta gen FTO lai lam ting mat d6 xuong cb xwong dui cung & quan thé ngudi
Trung Qudc.

Trong nghién ctu cta Bich Tran va cong sy nam 2013, alen T dugc Xem
nhu alen nguy co ctia gdy xuong thi trong nghién cttu caa ching téi alen T
duoc xem nhu yéu té bao vé vai mat do xuong tai vi tri ¢6 xuong dui. Pay c6
thé 1a cing mot Kiéu gen nhung & cac méi trudng song khac nhau, cac dan toc
khac nhau thi lai c6 anh huong khac nhau tdi loang xuong. Loang xuong va
béo phi déu I1a nhitng bénh ly c6 réi loan da yéu t6 c6 chung nhiéu yéu té rai
ro vé di truyén va méi truong co lién hé véi nhau thdng qua mét sé con duong
diéu tiét phac tap. Cac nghién ctru da chi ra rang trong luong co thé ting cd
lien quan tich cuc toi khéi luong xuong trong khi trong lwong co thé thap 1a
mot yéu td nguy co gdy mat xuong va lodng xuong. Tac dong tich cuc cua
trong lugng co thé 1én khéi luong xwong c6 thé do mot s6 yéu té: tai trong co
hoc ting 1én c6 tac dung dong hoa trén xuong, chuyén doi tién chat steroid
thanh estrogen & md m& ngoai vi hodc théng qua viéc bai tiét cac hormon

hoat tinh cua xuong tir té bao beta tuyén tuy va chinh té bao ma'™.
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Nam 2012 nhom nghién ctu cia Tran Quang Binh di cong bd két qua
nghién ciru vé mbi lién quan cia SNP rs 9939609 & intron 1 ciia gen FTO dén
béo phi & tré noi thanh Ha Noi. két qua alen A cua SNP rs 9939609 lién quan
dén béo phi & cac md hinh gia dinh**,

Niam 2020, P56 Nam Khanh, Tran Quang Binh d3 cong bd mot nghién
ctru cho thay anh huong caa SNP rs 9939609 ¢ ca 3 md hinh di truyén troi,
ddng troi va siéu troi voi nguy co béo phi ¢ tré mam non Ha Noi. SNP rs
9939609 va rs 1121980 cing nam trén intron 1 ciia gen FTO nén c6 lién quan
mat thiét v&i nhau™.

Trong nghién ctu cua ching t6i BMI anh hudng dén mat d6 xuong tai 3
vi tri ¢d xuong dui, dau trén xwong dui va cot sdng thit lung. BMI ting thi
mat 6 xuong cling ting, cu thé BMI tang 1én 1 thi mat d6 xuong ting 0,012
glem? tai vi tri ¢ xwong dui, ting 0,016 g/cm? tai Vi tri dau trén xwong dui va
0,018g/cm? tai vi tri cot séng that lung. Gen FTO biéu hién manh & ving dudi
ddi anh huong dén hanh vi an ubng va cam giac thém an. Trén ngudi Viét
Nam tuy chua c6 nghién ctu truc tiép tai SNP rs1121980 lién quan dén mat
do xuong nhung da co 2 nghién ctu trén tré em Tiéu hoc va mam non cho
thay SNP rs 9939609, 1 SNP cing nam trén intron 1 voi SNP rs1121980 1am
tang nguy co béo phi tirc 1a lam ting BMI ma BMI ting lai 12 mot yéu t6 bao
vé v&i mat do xuong ¢ phu nir sau man kinh Viét Nam.

4.3.11. Twong quan tuyén tinh da bién cia cic da hinh gen MTHFR
rs1801133, LRP5 rs41494349, FTO rs1121980 va mét sé yéu to lién quan
voi mdt dp xwong ¢ phu nir sau man kinh

Sau khi phan tich tuong quan tuyén tinh da bién ciia mdi da hinh gen va
cac yéu to lién quan dén voi mat do xwong. Chung toi s& dua ca 3 da hinh gen
va cé4c yéu td nguy co vao phan tich twong quan tuyén tinh da bién ¢ mé hinh

lan va mo6 hinh dong troi
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- Bang 3.29 trinh bay twong quan tuyén tinh da bién gitta cac da hinh gen
MTHFR rs1801133, LRP5 rs41494349 va mét sb yéu to lién quan v&i mat do
xuong & 3 vi tri theo md hinh lin. O mé hinh nay nguoi c6 kiéu gen dong hop
td TT duoc gid dinh c6 anh huong véi mat do xuong, con cac kiéu gen khac
la CT va CC duogc gid dinh khong c6 anh hudng vo1 mat o xuong duge gop
chung vao mot nhom. Két qua, ciling gibng nhu khi phan tich tuyén tinh da
bién véi mdi da hinh gen. Nguoi mang kiéu gen TT cua da hinh gen MTHFR
rs1801133 c6 nguy co gidm mat do xuong & ca ba vi tri cd xuong dui, dau
trén xwong dui, cot séng thit lung khi so voi ngudi mang kiéu gen CC va CT
sau khi di kiém soat cac yéu td nguy co anh huéng dén mat d6 xwong nhu
tudi, BML tién st gdy xuong, khu vuc séng, s6 con, s6 nim sau man kinh,
hoat dong thé lyc. Khong thdy mdi lién quan giita da hinh gen LRP5
rs41494349 v&i mat d6 xuong & ca 3vi tri sau khi da kiém soét cac yéu té
nguy co khac. Khong dua da hinh gen FTO rs1121980 vao phan tich & mé
hinh 1an vi trong 566 phu nit sau man kinh dugc nghién ctru khong phat hién
kiéu gen TT cuia da hinh gen nay. Bang 3.30 trinh bay tuong quan tuyén tinh
da bién giita cic da hinh gen MTHFR rs1801133, LRP5 rs41494349, FTO
rs1121980 va mot sd yéu td lién quan véi mat d6 xuong & 3 vi tri theo mo
hinh d6ng troi. O mo hinh nay ngudi mang kiéu gen CT va TT dugce coi 1a co
anh huong d6i véi mat d6 xuong va dugc phén tich riéng khi so sanh véi kiéu
gen binh thuong CC 1am tham chiéu. Két qua, ciing gidng nhu khi phan tich
tuyén tinh da bién véi mdi da hinh gen. Nguoi mang kiéu gen TT cua da hinh
gen MTHFR rs1801133 c6 nguy co giam mat do xuong & 3 vi tri co xuong
dui, dau trén xuwong dui, cot séng thit lung khi so véi ngudi mang kiéu gen
CC sau khi d3 kiém soét cac yéu td nguy co khac. Nguoi mang kiéu gen CT
ctia da hinh gen FTO rs1121980 ¢6 kha ning ting mat d6 xuong cot song that

lung so v&1 nguot mang kiéu gen CC sau khi da kiém soat cac yéu to nguy co
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khéc. Khong thdy mdi lién quan gitta da hinh gen LRP5 rs41494349 v4i mat do
xuong & ca 3vi tri sau khi d4 kiém soét cac yéu td nguy co khac.

Phuong trinh hoi quy tuyén tinh da bién & vi tri cot sdng that lung 1
Y @mp)= - 0,003 X tudi + 0,018 x BMI — 0,040 X tién sir gdy xuong — 0,005 X
s6 nam sau mén kinh + 0,02 x hoat dong thé luc — 0,078XxTT(MTHFR) +
0,022 X CT(FTO).

Cu thé tai vi tri cot sdng that lung phu nit sau man kinh ting 1tudi s&
giam 0,003 g/cm* mat d6 xwong, BMI ting 1 s& ting 0,018 g/cm® mat do
xuong, €6 tién sir gdy xuwong c6 nguy co giam 0,040 g/cm? mat do xuong, $6
nim sau man kinh ting 1 s& giam 0,005 g/cm® mat d6 xuong, hoat dong thé
luc dat yéu cau theo khuyén cdo cua td chuc y té thé gigi s& tang 0,02 glem?
mat d6 xuwong, mang kiéu gen TT cua da hinh gen MTHFR rs1801133 c6
nguy co giam 0,078 g/cm® mat do xwong, mang kiéu gen CT cua da hinh gen
FTO rs1121989 c6 kha nang tang 0,02 g/lcm* mat d6 xuong.

4.3.12. Mgt sé diém manh va diém yéu ciia nghién ciru

Mot sé diém manh trong nghién ctu nay la: Tha nhat, day 1a nghién ctu
dau tién ¢ Viét Nam phan tich anh huéng cua cac gen MTHFR rs1801133,
LRP5 rs41494349, FTO rs1121980 véi bénh lodng xuong va mat d§ xuong
trén phu nit sau man kinh.Thir hai, nghién cau ¢ ¢ mau da Ién (n = 566) da
phan tich dugc anh hudng caa mot s6 gen va mot s6 yéu to nguy co voi mat do
xuong. Tuy nhién, han ché cua nghién ctu 1a méi chi phén tich duoc 3 SNP
cia 3 gen. Vi vay trong tuong lai can phan tich trén nhiéu SNP va nhiéu gen

hon dé phét hién cac gen c6 anh huong dén mat do xuong ngudi Viét.
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KET LUAN

Nghién ctu tinh da hinh cta cdc gen MTHFR rs1801133, LRP5 rs41494349,
FTO rs1121980 véi bénh lodng xwong va mat o xuong trén 566 phu nir sau
man kinh (223 phu nit sau mén kinh lodng xuong va 343 phu nit sau mén kinh
khong lodng xuwong) tai Khoa Khdm Bénh va Khoa Co Xuwong Khap, Bénh
vién Bach Mai chiing t6i dwa ra két luan
1. Phan bé kiéu gen va alen ciia cic da hinh gen MTHFR rs1801133, LRP5
rs41494349, FTO rs1121980 é phu nir sau man kinh loang xwong

- Pa hinh gen MTHFR rs1801133: ty 16% kiéu gen CC/CT/TT la
69,5/27,8/2,7; ty 1% alen C/T la 83,4/16,6.

- Pa hinh gen LRP5 rs41494349: ty 16% kiéu gen AA/AGI/GG la
83,4/15,7/0,9; ty 1% alen A/G 1a 91,3/8,7.

- Pa hinh gen FTO rs1121980: ty 16% kiéu gen CC/CT la 71,3/28,7; ty
16% alen C/T la 85,7/14,3.

- Khoéng c6 su khac biét co ¥ nghia thong ké vé phan b kiéu gen va

alen cua da hinh gen MTHFR rs1801133, LRP5 rs41494349, FTO rs1121980
& nhdm phu nir sau méan kinh lodng xwong so v&di nhom phu nir sau mén kinh
khong loang xuong.
2. Mi lién quan giira da hinh kiéu gen véi mat dé xwong va mat sé yéu to
nguy co loiing xwong (phan tich da bién, sau khi da kiém soat cac yéu té
tudi, BMI, tién sir giy xwong, noi song, sé con, sé6 nim sau mén kinh, hoat
dong thé luc)

- Phu nit sau man kinh mang kiéu gen TT cua da hinh gen MTHFR
rs1801133 ¢6 nguy co giam mat do xuong & 3 vi tri co xuwong dui, dau trén
xuong dui, cot song that lung khi so voi phu nir sau man kinh mang kiéu gen

CC & md hinh dong trdi. Twong ty & mo hinh lin, phu nir sau man kinh
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mang kiéu gen TT cta da hinh gen nay ciing c6 nguy co giam mat do xwong
tai ba vi tri khao sat khi so voi phu nit sau man kinh mang kiéu gen CC va
kiéu gen CT.

- Kiéu gen CT cua da hinh gen FTO rs1121980 dudng nhu 13 yéu to bao
vé. Phu nir sau mé@n kinh mang kiéu gen nay coO su tang mat do xuong tai cot
song that lung so voi phu nit sau man kinh mang kiéu gen CC.

- Khong thay mdi lién quan giita da hinh gen LRP5 rs41494349 véi mat

do xuong ¢ ca 3 vi tri khdo sat.
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KHUYEN NGHI

- Nén sang loc kiéu gen TT cta da hinh gen MTHFR rs1801133 & phu nit
sau min kinh nham phat hién sém phu nit sau man kinh c6 nguy co

giam mat d6 xuong va lodng xuong dé ¢ bién phap du phong.
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BENH AN NGHIEN CUU

“Nghién ctru tinh da hinh cia mét so gen

¢ phu nir loang xwong sau méan kinh”

1. B0 cau hei sang loc

1.1. Théng tin co bdn

STT Cau héi Co Khong

1 | Bac c6 dudi 40 tuoi khong?

2 | Bac da man kinh chua?

3 | Bac da tung bi bat dong hoic é6m nam liét
giudng hoic ngoi xe day tir 1 thang tra 1én bao
gio chua?

4 | Tu trudce téi gio bac da ting bi phau thuat cat
da day chua?

5 | T trudc téi gio bac da ting bi phau thuat doan
rudt chua? (Trir cat rudt thira)

6 | Tu trudc téi gio bac di tung bi phau thuat cot
séng chua?

7 | T trudc téi gio bac da ting bi phau thuat cit
bo 2 budng trimg chwa?

8 | Tur trudc téi gid bac da ting bi phau thuat cit

bo tir cung chua?

Khac




1.4.

Bénh mgn tinh

Tir trude téi gio da bao gid bac dugc chan doan 13 mac cac bénh man tinh

dudi day chua?

STT Tén bénh Cé | Khéng Nghi'| Gh
ngo | cha

1 | Bénh suy than

2 | bi ngoai séng phan thuong xuyén (16n
hon 1 nam)

3 | Bénh viém gan man tinh

4 | Bénh xo gan

5 | Bénh uu nang tuyén yén

6 | Bénh nhuoc nang tuyén yén

7 | Bénh uu ning tuyén giap

8 | Bénh nhuoc nang tuyén giap

9 | Bénh calci mau cao hoic cuong tuyén
can giap

10 | Bénh calci mau thap

11 | Bénh uu ning tuyén thuong than

12 | Bénh nhuoc ning tuyén thuong than

13 | Bénh dai thao duong

14 | Bénh Cushing

15 | Bénh hé thdng va bénh ac tinh (Lupus
ban do, ung thu....)

16 | Bénh phai tac ngh&n man tinh

17 | Bénh khi phé thung

18 | Bénh xo nang phoi




19 | Bénh Hemophilia

20 | Bénh suy tim xung huyét

21 | Bénh leukemia

22 | Bénh ting calci huyét vo can

23 | Bénh thiéu hut calci

24 | Bénh thiéu phospho ¢ nguoi truéng thanh

25 | Hoi chirng Ehlers — Danlos

26 | Hoi chirng Menkes Kinky

27 | Hoi chung Marfan

28 | Hoi chung Klinerfelter

29 | Khéac

1.5. Tién si dung thuéc

Trong vong 6 thang qua bac da bao gio ding cac thude dudi day?

STT Tén thudc Co Khéng

1 Udng, hit, tiém, bdi thuéc c6 dan xuat

corticosteroid (> 1 thang)

Dung thuéc chong dong heparin, Coumarin

Thudc e ché mién dich

Hoa tri liéu

Thudc diéu tri suy tuyén giap

Thudc chdng co giat

Thudc diéu trji tdm than

O N O O M| WD

Cac chat khang GnRH (lupron, leuprolide

acetate...)




2. Bénh an nghién cwu
2.1. Thong tin co ban

HovaTén:...................... Tuo1:......... Sé nam man kinh:......................

2.4. Tién si
2.4.1. Tién si lodng xwong, gay xwong

* Bac da bao gio bi gdy xuong chua? Khong O cod  Sélan:.........

* Trong gia dinh bac c6 ai (bd, me, anh chi em ruét) bi lodng xuwong khong?
Khéng O C60  Nguoi bi loang xuwong:...............c......

* Trong gia dinh bac co ai (bd, me, anh chi em ruot) bi giy xwong do lodng
xuong khong?

Khong O  CoO0O Ngudibi gy xuwong:.........c.ooveviiiiiinin.nn..
2.4.2. Tién s bénh ly
Tir trude dén nay bac da duoc chan doan mac bénh gi man tinh khdng?
Khéng O CoO Ténbénh:...........coiiiii
2.4.3. Tien si dung thudc
Bac ¢o6 thuong xuyén (trén 1 thang) ding mot loai thuéc nao khdng?

Khéng O COO  TENHhUBC:.....eeveeieeeieeieeeeeie



2.4.4. Tién si kinh nguyét, thai nghén, san phu khoa

Hién tai bac c6 cho con bi khéng?  Khong O cod

Bac da bao gio dung thudc tranh thai chwa?  Khong O coOd
Bac di bao gid dung hormon thay thé sau méan kinh chwa?
Khéng O Co
2.5. Cac chi sé can lam sang:
2.5.1. Mdt do xuong: May Hologic — DXA. Po tai CSTL va CXD.

Area | BMC | BMD PR
(em2) | (9) | (glcm2) (%)

Region T-score Z- score

AM
(%)

L1

CSTL | L2

L3

L4

Total

CXD | Neck

Troch

Inter

Total

Ward’s




2.5.2 Cac xét nghiém mau.

Chi s6 Két qua Chi sb Két qua

HC (g/l) Ure (mmol/I)

HGB (g/l) Creatinin (Mmol/Il)

Hct (I/1) Cholesterol (mmol/l)

BC (G/l) TG/HDL/LDL (mmol/l)

Ca TP (mmol/l) GOT/GPT (U/L)

Glucose (mmol/l)

2.5.3. Két qua phan tich gen
Kiéu gen MTHFR LRP5 FTO rs1121980

rs1801133 rs41494349

Ha Ngi, Ngay

thang

nam 2015.



Phu luc: Bo cau héi hoat dong thé luc
(Danh cho déi twong thoa méan tiéu chuan lya chon vao nghién ctu)
Huwéng ddn ngwoi phéng van:
> Nguoi phong vin doc cdc cdu héi cho doi twong nghién ciru va dé doi twong nghién
cueu ty tra loi
> Nguoi phong vin goi y bang cach doc cdc ddp dn néu déi twong nghién ciru gdp
kho khan khi tra loi
> Khoanh tron vao Ma twong trng voi cdu trd 101 ma doi twong nghién ciru lya chon
POQC:Toi s& hoi 6ng/ba mot sé cau hoi nhim danh gia mire d6 hoat dong thé lec cua
ong/ba trong vong 1 nim vira qua.

Phan 1: Hoat dgng thé lic trong thoi gian 1am viéc

Q101 | [phy_work] Hién tai 6ng/ba con Khong — Q301
lam viéc hay khdng? Co — Q102

Q102 | [phy_work_frq] | Ong/ba Iam viéc bao 1 ngay/tuan
nhiéu ngay mai 2 ngay/tuan
tuan? 3 ngay/tuan
4 ngay/tuan
5 ngay/tuan
6 ngay/tuan
7 ngay/tuan

Q103 | [phy_work_dur] | Ong/balam viéc bao 1 gio/ngay
nhiéu thoi gian mai 2 gio/ngay
ngay? 3 gio/ngay
4 gio/ngay
5 gio/ngay
6 gio/ngay
7 gio/ngay
8 gio/ngay
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9 gio/ngay

=
o

10 gio/ngay tro 1én




Q104 | [phy_work_inte] | Muc d6 van dong thé Chu yéu ngoi lamviécmoétcho | 1

lyc trong thoi gian Ngoi lam viéc, nhung thinh | 2

lam viéc cua 6ng/ba thoang c6 ding 1én di lai

nhu thé nao? Phan 16n thoi gian 1a dung hoac | 3

di lai

Di chuyén thuong xuyén két hop | 4

véi lao dong chén tay

Lao dong chan tay nang nhec | 5

Phan 2: Hoat dgng thé luc khi di chuyén téi noi lam viéc
Huwoéng ddn nguwéi phéng vén:
> Doi twong nghién citu cé thé di lam bang 2 phuwong tién, vi du néu di xe buyt thi sé gom di
bé ra bén xe,sau d6 mdi la di xe buyt thurc su.
> Cdu héi 0202: néu doi twong nghién ciru chon tir 2 phurong tién tro lén thi can héi ré dé

xdc dinh thoi gian sir dung moi loai phwong tién néi riéng.

Q201 | [phy_tran_] Ong/bahay liét Lamviéc & nha | hom | —» Q301
kéTAT CA céc Pibo | wal
phuong tién ma 6ng Xe dap | bic
bATHUONG Xe may | mor
XUYEN sir dung dé O, taxi | car
di lam? Xe buyt | bus

Q202 | Tan suat va théi gian sir dung méi loai phwong tién da lya chon

Phuong tién Tan suat [frq] Thai gian(01 CHIEU) [dur]

[phy_trans wal ] 1 ngay/tuan Duéi 15 phut
2 ngay/tuan 15-29 phat

Di bo 3 ngay/tuan 30-44 phat
4 ngay/tuan 45-59 phat
5 ngay/tuan 60-89 phut

6 ngay/tuan
7 ngay/tuan

90-119 phut

120 phat tro 1én

[phy_trans_bic_]

1 ngay/tuan
2 ngay/tuan

N PN OO O & WO N

Duéi 15 phut

15-29 pht
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bi xe dap 3 ngay/tuan | 3 30-44 phat 3
4 ngayltuan | 4 45-59 phat 4
5 ngay/tuan | 5 60-89 phut | 5
6 ngay/tuan | 6 90-119phit | 6
7 ngay/tuan | 7 120 phat tr 1én 7
[phy_trans_mor_] 1 ngay/tuan | 1 Dudi 15 phuat 1
2 ngay/tuan | 2 15-29 phat | 2
Xe may 3 ngay/tuan | 3 30-44 phat 3
4 ngay/tuan | 4 45-59 phut 4
5ngay/tudn | 5 60-89 phit | 5
6 ngay/tuan | 6 90-119phat | 6
7 ngay/tuan | 7 120 phat trg 1én 7
[phy_trans_car_] 1 ngay/tuan | 1 Dudi 15 phuat 1
2 ngay/tuan | 2 15-29 phut 2
O 10, taxi 3 ngay/tuan | 3 30-44 phat 3
4 ngayltuan | 4 45-59 phat 4
5 ngay/tuan | 5 60-89 phit | 5
6 ngay/tuan | 6 90-119phit | 6
7 ngay/tuan | 7 120 phat tr 1én 7
[phy_trans_bus ] 1 ngay/tuan | 1 Dudi 15 phut 1
2 ngay/tuan | 2 15-29 phat | 2
Xe buyt 3 ngay/tuan | 3 30-44 phat 3
4 ngay/tuan | 4 45-59 phut 4
5 ngay/tuan | 5 60-89 phit | 5
6 ngay/tuan | 6 90-119 phat | 6
7 ngay/tuan | 7 120 phat trg 1én 7

Phan 3: Hoar dgng thé luc trong thoi gian gidi tri

Q301 | [phy_leiact_] Ong/ba hay liét ké Xemvo tuyén | tv

tt ca cac hoat dong Str dung may vi tinh, | com

ma ong/ba thuong ipad...

xuyén thuc hién Doc sach bao | rea

trong thoi gian ranh Ngoi ndi chuyén, nghe | sit




roi nhac, dan 1at. ..
Lam viéc nha (lau nha, | hom
Tinh ci cac hoat trong tré con...)
dong thuc hién vao Néu nuong | coo
ban dém (néu c6) Pidao | wal
Di xe dap voi toc do vira | bic
phai
Di chuyén bang xe may | mor
hozc dao phd bang xe may
Q302 | Tan suat va théi lwgng thyc hién mdi hoat dong da lwa chon
Hoat dong Tan suat (s6 ngay/tuan) [frq] Thoi luong (phat/ngay) [dur]
Xem vo tuyen 1ngay| 1 29 phut tré xuong 1
2ngay | 2 30-59 phat 2
[phy_leiact_tv_] 3ngay | 3 60-89phut 3
4ngay | 4 90-119 phat 4
5ngay | 5 2déndusi3gio| 5
6ngay | 6 3dénducidgio| 6
7ngay | 7 4déndusi5gio| 7
5dénducibgio| 8
6 déndudi 7 gio | 9
7 giotro 1én 10
Str dung may vi Ingay| 1 29 phut tré xuong 1
tinh, dién thoai 2ngay | 2 30-59 phat 2
thong minh... 3ngay | 3 60-89 phut 3
4ngay | 4 90-119 phut 4
[phy_leiact_com_] 5ngay | 5 2 dén dudi 3 gio 5
6ngay | 6 3dénducidgio| 6
7ngay | 7 4déndusiSgio| 7
5déndudi6gio | 8
6 déndudi 7 gio | 9
7 giotro 1én 10
Dboc sach bao lngay| 1 29 phut tré xuong 1




Q302 | Tan suat va théi legng thwc hién méi hoat dong da lwa chon
Hoat dong Tan suat (s6 ngay/tuan) [frq] Thoi lugng (phat/ngay) [dur]
2ngay | 2 30-59 phat 2
[phy_leiact_rea ] 3ngay | 3 60-89 phut 3
4ngay | 4 90-119 phut 4
5ngay | 5 2dénduéi3gio| 5
6ngay | 6 3déndudidgio| 6
7ngay | 7 4déndusiSgio| 7
5déndudi 6 gio | 8
6 déndudi 7 gio | 9
7 giotro 1én 10
Ngbi noi chuyén, lngay | 1 29 phat tré xuong 1
dan lat... 2ngay | 2 30-59 phut 2
3ngay | 3 60-89 phut 3
[phy_leiact_sit ] 4ngay | 4 90-119 phat 4
5ngay | 5 2dénduéi3gio| 5
6ngay | 6 3déndudidgio| 6
7ngay | 7 4déndusiSgio| 7
5déndudi6gio | 8
6 dén dudi 7 gio | 9
7 giotro 1én 10
Lam viéc nha Ingay| 1 29 phut tré xuong 1
2ngay | 2 30-59 phat 2
[phy_leiact_hom_] 3ngay | 3 60-89 phut 3
4ngay | 4 90-119 phat 4
5ngay | 5 2déndusi3gio| 5
6ngay | 6 3dénducidgio| 6
7ngay | 7 4déndusiSgio| 7
5déndudi 6 gio | 8
6 déndudi 7 gio | 9
7 giotro 1én 10
Nau com 1ngay | 1 29 phdt tro xudng 1
2ngay | 2 30-59 phat 2
[phy_leiact_coo ] 3ngay | 3 60-89 phut 3




Q302 | Tan suat va théi legng thwc hién méi hoat dong da lwa chon
Hoat dong Tan suat (s6 ngay/tuan) [frq] Thoi lugng (phat/ngay) [dur]
4ngay | 4 90-119 phut 4
5ngay | 5 2déndusi3gio| 5
6ngay | 6 3dénducidgio| 6
7ngay | 7 4déndusiSgio| 7
5déndudibgio| 8
6 déndudi 7 gio | 9
7 giotro 1én 10
Di bo 1ngay | 1 29 phut trg xuong 1
2ngay | 2 30-59 phat 2
[phy_leiact_wal ] 3ngay | 3 60-89 phut 3
4ngay | 4 90-119 phut 4
5ngay | 5 2déndudi3gio| 5
6ngay | 6 3déndudidgio| 6
7ngay | 7 4déndusiSgio| 7
5dénduci 6 gio | 8
6 dén dudi 7 gio | 9
7 gio tro 1én 10
bi xe dap toc do lngay | 1 29 phat tré xuong 1
vura phai 2ngay | 2 30-59 phat 2
3ngay | 3 60-89 phut 3
[phy_leiact_bic ] 4ngay | 4 90-119 phat 4
5ngay | 5 2dénduéi3gio| 5
6ngay | 6 3dénducidgio| 6
7ngay | 7 4déndusiSgio| 7
5dénduci6gio | 8
6 déndudi 7 gio | 9
7 giotro 1én 10
Dao pho bang xe lngay | 1 29 phat tré xuong 1
may 2ngay | 2 30-59 phat 2
3ngay | 3 60-89 phut 3
[phy_leiact_mor_] 4ngay | 4 90-119 phut 4
5ngay | 5 2dénduéi3gio| 5




Q302

Tan suat va théi lwgng thuc hién méi hoat dong da lwa chon

Hoat dong

Tan suat (sé ngay/tuan) [frq]

Thoi uwong (phat/ngay) [dur]

6 ngay
7 ngay

3 dén dudi 4 gio
4 dén duéi 5 gio
5 dén dudi 6 gio
6 dén dudi 7 gio

7 giotro lén
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Phan 4: Hoat dong thé luc khi choi thé thao

Q401 | [phy_sport_] Ong/ba hay liét Tap thé duc aerobic | aer
kétat ca cac mon Céc bai tap ting sic manh co | gym
thé thao ma 6ng/ba (nang ta)
thuong xuyén thuc bi bo nhanh | jog
hién. Chay bo | run

Dap xe toc do nhanh (thé thao) | bic
Thuwong Xuyén tuc Boi 16i | swi
la thuc hien it Bong d4, bong chuyén, béng rd | bal
nhdt 1 lan/thang. Choi gon (golf) | gol

Khiéu vii thé thao | dan

Vo thuat | mar

bambdc | box

Ten-nit, bong ban, cau long | ten

Yoga | yog

Dudng sinh | tai
M6n thé thao khac (ghi rd): | other

T6i khong choi thé thao | no | » Q501

Q402 | Tan suat va théi legng thwc hién mdi hoat dong da lwa chon

Mon thé thao Thuc hién bao Tan suat[frq] Thoi lwong (MOI LAN)
nhiéu thang trong [dur]
01 nam?
Tap thé duc 1-3lan/thang | 1 | 29 phut tré xuong 1
aerobic 1lan/tuan | 2 30-44 phat | 2
2 lanftuan | 3 4559 phat | 3
[phy_sport_aer ] 3lanftuan | 4 60-89 phit | 4
4lanftuan | 5 90-119phat | 5
5lanftuan | 6 | 2 déndudi25¢i0| 6
6lanftuan | 7 | 2.5déndudi3giv| 7
7lanftuan | 8 | 3déndu6i35giv| 8




Q402 | Tan suat va théi legng thwc hién mdi hoat dong da lwa chon
Mbn thé thao Thyc hién bao Tan suat[frq] Thoi lugng (MOI LAN)
nhiéu thang trong [dur]
01 nam?
8 lanftuantrglén | 9 | 3.5déndudidgio| 9
4giotrolén | 10
Nang ta 1-3lan/thang | 1 | 29 phuttro xudng | 1
1lan/tuan | 2 30-44 phat | 2
[phy_sport_gym_] 2 lanftuan | 3 45-59 phat | 3
3lan/tuan | 4 60-89 phut | 4
4lanftuan | 5 90-119phat | 5
5lanftuan | 6 | 2déndudi25¢giv| 6
6lantuan | 7 |2.5déndudi3gio| 7
7lanftuan | 8 | 3déndu6i35giv| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
bi bg nhanh 1-3lan/thang | 1 | 29 phut tré xuong 1
1 lanftuan | 2 30-44 phat | 2
[phy_sport_jog_] 2 lan/tuan | 3 45-59 phat | 3
3lanftuan | 4 60-89 phit | 4
4lanftuan | 5 90-119phit | 5
5lanftuan | 6 | 2 déndudi25¢giv| 6
6lanftuan | 7 | 2.5déndudi3gio| 7
7lanftuan | 8 | 3déndu6i35gio| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
Chay bo 1-3lan/thang | 1 | 29 phattrg xuong | 1
1lan/tuan | 2 30-44 phat | 2
[phy_sport_run_] 2 lanftuan | 3 45-59 phat | 3
3lanftuan | 4 60-89 phit | 4
4lanftuan | 5 90-119phit | 5
5lanftuan | 6 | 2déndudi25giv| 6
6lantuan | 7 |2.5déndudi3gio| 7




Q402 | Tan suat va théi legng thwc hién mdi hoat dong da lwa chon
Mbn thé thao Thyc hién bao Tan suat[frq] Thoi lugng (MOI LAN)
nhiéu thang trong [dur]
01 nam?
7lanftuan | 8 | 3déndudi35gio| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
Dap xe toc do 1-3lan/thang | 1 | 29 phuttro xudng | 1
nhanh 1lan/tuan | 2 30-44 phat | 2
2 lanftuan | 3 45-59 phat | 3
[phy_sport_bic_] 3lanftuan | 4 60-89 phit | 4
4lanftuan | 5 90-119phat | 5
5lanftuan | 6 | 2déndudi25giv| 6
6lantuan | 7 |2.5déndudi3gio| 7
7lanftuan | 8 | 3déndu6i35giv| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
Boi 16i 1-3lan/thang | 1 | 29 phut tré xuong 1
1 lanftuan | 2 30-44 phat | 2
[phy_sport_swi_] 2 lan/tuan | 3 45-59 phat | 3
3lanftuan | 4 60-89 phit | 4
4lanftuan | 5 90-119phit | 5
5lanftuan | 6 | 2 déndudi25¢giv| 6
6lanftuan | 7 | 2.5déndudi3gio| 7
7lanftuan | 8 | 3déndu6i35gio| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
Bong d4, bong 1-3lan/thang | 1 | 29 phattrg xuong | 1
chuyén, bong ré 1lan/tuan | 2 30-44 phat | 2
2 lanftuan | 3 45-59 phat | 3
[phy_sport_bal ] 3lan/tuan | 4 60-89 phut | 4
4lanftuan | 5 90-119phit | 5
5lanftuan | 6 | 2déndudi25giv| 6
6lantuan | 7 |2.5déndudi3gio| 7




Q402 | Tan suat va théi legng thwc hién mdi hoat dong da lwa chon
Mbn thé thao Thyc hién bao Tan suat[frq] Thoi lugng (MOI LAN)
nhiéu thang trong [dur]
01 nam?
7lanftuan | 8 | 3déndudi35gio| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
Choi golf 1-3lan/thang | 1 | 29 phuttro xudng | 1
1lan/tuan | 2 30-44 phat | 2
[phy_sport_gol_] 2 lanftuan | 3 45-59 phat | 3
3lan/tuan | 4 60-89 phut | 4
4lanftuan | 5 90-119phat | 5
5lanftuan | 6 | 2déndudi25giv| 6
6lantuan | 7 |2.5déndudi3gio| 7
7lanftuan | 8 | 3déndu6i35giv| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
Khiéu v thé thao 1-3lan/thang | 1 | 29 phdt tré xuong 1
1 lanftuan | 2 30-44 phat | 2
[phy_sport_dan_] 2 lan/tuan | 3 45-59 phat | 3
3lanftuan | 4 60-89 phit | 4
4lanftuan | 5 90-119phit | 5
5lanftuan | 6 | 2 déndudi25¢giv| 6
6lanftuan | 7 | 2.5déndudi3gio| 7
7lanftuan | 8 | 3déndu6i35gio| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
V6 thuat 1-3lan/thang | 1 | 29 phattrg xuong | 1
1lan/tuan | 2 30-44 phat | 2
[phy_sport_mar ] 2 lanftuan | 3 45-59 phat | 3
3lanftuan | 4 60-89 phit | 4
4lanftuan | 5 90-119phit | 5
5lanftuan | 6 | 2déndudi25giv| 6
6lantuan | 7 |2.5déndudi3gio| 7




Q402 | Tan suat va théi legng thwc hién mdi hoat dong da lwa chon
Mbn thé thao Thyc hién bao Tan suat[frq] Thoi lugng (MOI LAN)
nhiéu thang trong [dur]
01 nam?
7lanftuan | 8 | 3déndudi35gio| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
DPam béc 1-3lan/thang | 1 | 29 phuttro xudng | 1
1lan/tuan | 2 30-44 phat | 2
[phy_sport_box_] 2 lanftuan | 3 45-59 phat | 3
3lan/tuan | 4 60-89 phut | 4
4lanftuan | 5 90-119phat | 5
5lanftuan | 6 | 2déndudi25¢giv| 6
6lantuan | 7 |2.5déndudi3gio| 7
7lanftuan | 8 | 3déndu6i35giv| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
Ten-nit, bong ban, 1-3lan/thang | 1 | 29 phut tré xuong 1
cau léng 1 lanftuan | 2 30-44 phat | 2
2 lanftuan | 3 45-59 phat | 3
[phy_sport_ten ] 3lanftuan | 4 60-89 phat | 4
4lanftuan | 5 90-119phit | 5
5lanftuan | 6 | 2 déndudi25¢giv| 6
6lanftuan | 7 | 2.5déndudi3gio| 7
7lanftuan | 8 | 3déndu6i35gio| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
Yoga 1-3lan/thang | 1 | 29 phattrg xuong | 1
1lan/tuan | 2 30-44 phat | 2
[phy_sport_yog_] 2 lanftuan | 3 45-59 phat | 3
3lanftuan | 4 60-89 phit | 4
4lanftuan | 5 90-119phit | 5
5lanftuan | 6 | 2déndudi25giv| 6
6lantuan | 7 |2.5déndudi3gio| 7




Q402 | Tan suat va théi legng thwc hién mdi hoat dong da lwa chon
Mbn thé thao Thyc hién bao Tan suat[frq] Thoi lugng (MOI LAN)
nhiéu thang trong [dur]
01 nam?
7lanftuan | 8 | 3déndudi35gio| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
Dudng sinh 1-3lan/thang | 1 | 29 phuttro xudng | 1
1lan/tuan | 2 30-44 phat | 2
[phy_sport_tai_] 2 lanftuan | 3 45-59 phat | 3
3lan/tuan | 4 60-89 phut | 4
4lanftuan | 5 90-119phat | 5
5lanftuan | 6 | 2déndudi25¢giv| 6
6lantuan | 7 |2.5déndudi3gio| 7
7lanftuan | 8 | 3déndu6i35giv| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10
M6n thé thao 1-3lan/thang | 1 | 29 phut tré xuong 1
khéc: 1 lanftuan | 2 30-44 phat | 2
....................... 2 lanftuan | 3 45-59 phat | 3
3lanftuan | 4 60-89 phit | 4
[phy_sport_other ] 4lanftuan | 5 90-119phit | 5
5lanftuan | 6 | 2 déndudi25¢giv| 6
6lanftuan | 7 | 2.5déndudi3gio| 7
7lanftuan | 8 | 3déndu6i35gio| 8
8lanftuantrolén | 9 | 3.5déndudidgio| 9
4 giotrolén | 10




